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(I) 



Ov>^^» 



(b) 



R3Y^^3 



(a) 



^ (57) Abstract: Novel jS -latcam compounds represented by the following general formula (I) or pharmaceutically acceptable salts 
^ thereof which are useful as senim cholesterol-lowering agents: (I) wherein Ai, Aj and A4 represent each hydrogen, halogeno, C1.5 
\Q alky], Cki alkoxy, -COORi, a group represented by the following general formula (b): (b) (wherein Ri represents hydrogen or C1.5 
O alkyl),^ group represented by the following general formula (a): (a) [wherein R2 represents -CH2OH, -CH20C(0)-Ri or -CO2-R1; 
^ R3 represents -OH or -OC(0>Ri; R| represents -(CH2XR5(CH2)r (wherein k and I areeo^O or an int^er of 1 or above provided 
O that k+1 is an integer not more than 10; and R5 represents a single bond, -CH=CH-,^-OCHr,""\ 
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^2 represents 
1 or 2. 



(57) 



fg 3 U ;^ 9^ D -;viET»J i: L T Wffl T- fe S • 



(R3)r 

^;H6x Ci--Ci07;i/3^S/S^ -COORu »^ (b) : 

-O^CO,R, 

HsC'XHs - ■■ 

■eS^rSs (a) : 

^3 



Ca;tt'^ R*a:-CH«OHSx -CH«OC (0) -RiSXIi-CO 
»-Ri^x Ritt-OHaSXtt- 0 C (0) -R,S. R«tt- (CH 
»)kRi(CHi)x- «aUs ki: Itt OXJ± 1 tt±©g»-cft t)s k + 

H = CH-x -OCH»-. *;i':Jf-;i/SXtt- CH (OH)-T-$. 
S.D T-^fS-C-* t). Ajs a j2iVA«©V%-r*l6» 1 -^ttjej-riffi ( 
a) ^T-S^vrSX'ft*, 

Attt^ Ci~c»®7';1'*;hIn c i-- c »<D7;1'3 *S/ffi^ Ci'-c 
.©7';w<rr;;i.®^ Ci~C«Ot K d 2^ 7';p^;mxtt c «- C .© 
* ;w # n ;i/ 7* ;i/ :Hf T- ife * . 

T- ^ ^ *l ^ <b^^X tt^ © Ig^fi!, t SfS U ?i « « T « « . 




(I) 
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m m ^ 

^^^^^ UpidReseara C.lnUs P.„,.a 

cal Eoono.ic3 Date Production Co.pa.,. 1995, 1584). 

« M.A.Farboodniay Jahromi et al 

J.«at.P„d..I993.56. 989., K.E.PHce.The Che.i.tr. and .iol'^i 
oal Sx^nifioance of Saponona in Pooda and Paodin, Stuffs. CEC 
CrUical Ea,ie.a in Pood Science and Nutrition. CEC Preaa.l98r. 
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26,27)o tl&0iB«l#:^i^ /J^Mt^T'COn U D -;i/CD?SlK^I55 <• 
CliitiDs i&Mri u;:^7^p-;i/:fe<£T^-&5 i:^talJ^tlTV^5 (^J 
P. A. McCarthy et al. , J.Med. Chem. ,1996,39, 1935)o ^fc> Jfil?i 

Mx.\ts S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990,298,1134. ^ ;i/^'ttUSP498,3597)o 

lx;^-r D-;i/i!SJ|Kll^{^M<&35^-ro y5 - -7 ^ iJ' Aft^i^fi, m 
PiS#^ti5 i:s < {i/J\Jli3{pe)<Di!SJ|X5iaT'3i-?>d^{c D 

<k D /J^J1^C^9•^^ tlSo Z(D/3 -"7^ iJ' A'fb-^i^-O- P >^ 

^m^T^ {m^i£s M.van Heek et al. , Brit. J.Pharmacol. ,2000,1 
29, 1748, J. Pharmacol. Exp. Ther., 1997,283, 157)o 

-fb-^tlCn l/;^7^ti-;u<£T#ffl^^^^tlTV>S ({?!lx.«W.D.Vacc 
aro et al., Bioorg. Med. Chem. Lett. , 1998,8, 313)o biJPts Un^ 

Bfc:-0-:J^ U II ^ KJ^^Ai*P7jc^^^nT> /J^i^T' cd n 1/ ;^ x o - 
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«**tUT«ffl&C-ffiJ|<fc (01^tta.J.U„hardt et al.. letra 
hadro«,im.64,9913. ».E Lev.. Th. Che.i.tr, of C-01yoosidea;E 
isevier Scie„oe;Oxford,1996.. H.H.».P„ste.a, C-Glycoside Synth 
CEC Press; Boca laton. 1995) t Vkn^ r ; f »^ tt ^ 

t&tot, *?8e9i±> (D: 
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^;i/^s C i~ C60 7';i/n^->^, - C 0 0 R ,^ (b) : 





H3C CH3 



T'^TSs Xl±dl^ (a) : 



R3 

^^Y\''^ (a) 



CSt:*x RiJi- CH20HS> -CH2OC (0) -Ri^Xtt-CO 
2-RiS> Rstt-O C (0) -Ri«s R4{i- (CH 

2)kR6(CH2)i-- ({Bb> ki: IttOXtt UJi±cD^tl(-C'fe t)^ k + 
1 (i 1 OaT©MtgCT-$)^o)s ^fcR6(*^^<£^U. #5^-^^ -C 
H = CH-x -0CH2-> CH (OH)-t:fe 

5oD -C^I-ST-^Ds Au AsSU? A4©V^r^^iP 1 oli.iM'±f3 ( 
a) ^H^T^-^h^o 
A2(*> Ci'-C6©7';i/^;i/mN Ci~C60T;i/Zidri/|i^ Ci~C 
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«*J, ^^^^^ 
T JS# r 5 . t C i , I, ^ o *.»,^ ^ ^ 5 . ^ 



wo 02/066464 PCT/JP02/01481 

( 1 ) (.4 S*, 3 RO - 4 - {4 - [( 2 S , 5 S , 3 R, 4 R, 
6R)-3, 4, 5-h»;fcKD#i^-6-(th*ndp>>p(^;i,)/>;. 

D73i~;i/) -3- [3- (4 - 7;i/:t o 7 7*a\i;v] T-fe* 

^S^>--2--:^> 

(2) (4S*, 3R*) - 4- (4-{[5S, 2S, 3R, 4R, 
6R) - 3, 4, 5-hUbKD^rJ/-6-(l:KD:^i/p{^;u)^ 
;i/hKD-2H-b^>-2-^;U] 7air:;i/) - l- (4 
-7;i/:tD7x:r;i/) -3- [3- ( 4 - 7 p 7 x 7*Db 

(3) (3S, 2R, 4R, 5R, 6R)-2-E(4 - {(4S*, 
3R*) -1- ( 4 -7;i/;tP 7 xr:;i/) -3- [3- (4-7;i/:t 
D7x:::;i/) 7*D b;!/] - 2 - :t =^ V T'-fe*^ > - 4 - 7x- 
;v) -4, 5 -i;^T-b^;i/2j-^rS/- 6 - (T-fe^;i/:t=aE-i^pC 

^;i/t K D - 2 H- b^ >- 3 --r h 

(4) (4S*, 3R*)-4-(4-{C5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-h>;bKD^rJ^-6 - (hKD^i/^^;i/)^ 
;bt:i«p-2H-t:7>-2-'f;i'] 7x-;i/) -1- (4 
-^DP7xr:;i/) -3- [3- ( 4 - 7 P 7 x 7*Dtr 

(5) (4S*, 3R*)-4-(4-{[5S, 2R, 3R, 4R, 

6R) - 3, 4, 5-hUbh*P=3re/-6-(tKP:3ri'^^;i/)^ 
;i/hKD-2H-b5>-2-W';i/] 7 X - - 1 - (4 

6 



wo 02/066464 
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(«)(3S. 2E, 4E, 6E, 6 R ) - 2 - [( 4 - {( 4 s . 

^^;.] -4. 5-^^,.^;^^^,^_g_ 

(7)(4S.. 3E.)-4-(4-{[5S. 2E. 3R. 4R. 
6E) -3, 4, 5-hutKD + ^-6- ( t H n * ^ 

-^?;i.7x=*) _3- [3- (4-7;^:tD7x^;^) P-DK 

(8)(3S, 2R, 4R. 5E. 6E) - 2 - [( 4 - {( 4 S 

x?;>,] -4. 6-:.^*^;p^^^_,_ (^^^,,^^^^ 

(9) (4S., 3E.)-4-(4-{(5S. 2R. 3E. 4E. 
6H) -3, 4, 5-h.;tKP*->-6- (bKD*.>^,;^) ^ 
;i.tHD-2H-e?>-2-^;^]X^,p, 

=;l'-3- [3- (4-7JP*D7==;l.) rDe;u] T-g^^JJv- 

2 -5f> 

(10) f3S, 2R, 4R, 5E, 6 R) - 2 - [( 4 - {( 4 S 
3R.) -l-7x=;p-3_ C3- (4-7;^;tB7,^;^) 

-2-* + V^H,^-^^_4_^^^j 7x.;p) 
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(11) (4S*, 3R*) - 4- (4 - {C(5S, 2R, 3R, 4 
R, 6R) -3, 4, 5-h'Jth-Ddpi/-6 - (iih'U^i/y^^ 

^;vt h*D- 2 H-i^7>- 2 --f 7x^;i/) -i 

- ( 4 - 7;V;^-D 7 a:^;i/) -3- [3- m t:;i/] :7 
•if5^S>>- 2 

(12) (4S*, 3R*)-4-(4-{C(4S, 5S, 2R, 3 
R, 6R) - 3, 4, 5, - hUbKD:J!r$</-6 - (hKnilrS/^^ 
)V) ^;ni K D - 2 H- >- 2 p<5=-;i/} 7x^;i/) -i 

- (4 -y 7 3^-)\,y - 3- [2 - (4-7;i/:4-D7xy^ 

. (13) (3S, 2R, 4R, 5R,.6R) - 2- [(4 - {(4S*, 
3R*) -1- ( 4 - 7;i/:^-D 7 x:z;i/) -3- [2- (4-7;!/;*- 
D7x/:^r'>) x^;i/] -2-7t^VT^^if>-4--( JV} 7 xx 
;i') -4, 5 - VT-\z^jV:i-^i^- 6 - {T-t^JV^i-^i^ 

(14) (4S*, 3R*) - 4- (4 - {[(48, 5S, 2R, 3 
R, 6R) - 3, 4, 5-hyhl«D:^i/-6 - (tKD^r^^^ 
;V) ^;i/b KD-2H-l:^^>-2--f;i/] p<h^i^} 7 x - ;i/) - 
1- ( 4 - 7;i/:t P 7 x-;i/) - 3- [3- ( 4 - 7 n 7 xr: 
;i/) 7*ntr;i/] -THf 2 

(15) (4S*, 3R*)-4- (4-{[(4S, 5S, 2R, 3 
R, 6R)-3, 4, 5-hUhKP^i/-6-(b:h-D:^ri>p<^ 
;i/) ^;i/h KD-2H-l^-7>-2-'f;i/] p^b^e/} 7 x::i;i/) - 
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«• ^ ^ 4t D 7 X y dt. 

^/^*B7x=;p) -3_ C3- (4-^;^;^ 

(18)2-U-C(4S..3E.)-4-U(5S.2..3 
H^ H.SH) -3.4. s-m;.ko..-s- 

a.)2-U-C(4S..3R.,-4-U(5S.2R.3R. 

6R)-3, 4. 5-^ut^-^^->-e-(t^•a*^^^ 

[3 - (4_7;i,^o^ , „ 

(20)2-{4-[(4S..3E.)-4-a(5S.2R.3 
H. 4R. 6H)-3. 4. 5-^,;t^•.*^_e_(,,„^^ 
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3- [3- ( 4 5^;i/7 X rnt^;!/] - 2 - ^^VT^'f-t/ 

(21) 2-{4-[(4S*, 3R*)-4-{[(5s, 2R, 3 

R, 4R, 6R) - 3, 4, 5-hytKD^^>-6 - (tKD:^^> 

^;i/t HD-2H-tf7i/-2-'f;i/] ^^^l^} 7 ^ 
3- [3- ( 4 -^^;i/7 rDt;i/] - 2 - ;r V r -if ^ 

(22) (4S, 3R) - 3- [(3S) - 3- (4-7;i/^D7x 
-;i/) - 3 - b KDde>>7*D - 4 - ( 4 - {[(2 8, 5 S . 3 R, 
4R', 6R) - 3, 4, 5-h>JtKD:3FS/-6 - (hKD^5^^5^ 

;i/). ^;vt Hn-2H-t:7>'-2->f;i/] 7x.-;i/) - i 

- ( 4 --7;i/:tP 7 xn;i/) >- 2 

(23) (4S, 3R) - 3- [(3S) - 3- (4-7;i/;rP7x 
-;i/) - 3-t KDdrt'T-Dtf;!/] -4-- (4- {[( 2 8, 5 8, 3 
R, 4R, 6R)-3, 4, 5-h'Jth*D:^S^-6-(bh*p:^$/ 

^ ^;i/) t K D - 2 H - k:^ > - 2 - 'f 7 x-;p) 

- 1 -7 xx;v7"-lf^i?>- 2 -:t> 

(24) (48, 3R) - 3- [(38) - 3- (4-7;i/;^-P7x 
x;i/) ~3-b KPdE^S/T-Pb;!/] - 4- (4 - {[( 28, 58, 3 
R, 4R, 6R)-3, 4, 5-hyth*P=3rS^-6-(bHP:Jp^> 

j^^;!/) ^;i/t h*P-2H-b7>-2--'f;i/] 7x-;i/) 

-1- (4 ^;i/7 xx;i/) T-tf5^S^>- 2 -;t> 

(25) (4S, 3R) - 4- (4 - {[(58, 2R, 3R, 4R, 
6R) - 3, 4, 5-hUtKP4^$/~6 - (tKD:^i/^^;i/)'>i 
;i/t HD - 2 H-b^>~2 - -f 7xr:;i/) _ i - (4 
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(26) (4S, 3E)-4- (4-a(,2S, 6S. 3E, 4R. 
6R) -3, 4, 6-MJtHa + j,-6_ f, a ^i, ^ ^j,) ^ 
;PtHp-2H-l^9>-2_^;^3^^,,j ^^^^^^ 

-3- [3- ( 4 - 7*:^ d 7 -3_ 

(27) (4S. 3R) -4- (4- a(2S, 5S. 3R. 4R, 
6H) -3, 4, 5-^ut^•^ + ^-6_ (th-D*^^^;^ ^ 
;i.bh-p-2H-K9V-2-^;^3^^,^j 7..;^) 

^Ji'-s- [3- {4-7;^;fD7x=;^) -s-^^vrot*] 

(28)(4S,.3R) -4- (4-m2.S. 5S. 3R, 4R. 
6R) -3, 4. 5-MJbPn + ,>-6- ( t K D + ? ;^, ^ 
;PbHp-2H-,.9>-2-^,^3^^;^, 7x.,p) -i_ (, 
-^*;^7x=;^) -3- [ 3 - ( 4 -7;p;tp 7 x = ;^) -3-^^ 
*V7-De;i/] 3'-fe-5-s;>-2-:t> 

(29) 4-t(4S. 3R) -3-[(3S) -3- (4-7;.;, 
P7x = ;^) -3-bKp*s.7P,.;w] -4- (4- {[(2 3. 5 
S. 3E, 4R, 6E) -3, 4, 5 - H; t H P + - 6 - (hH 
B*->^^;p) '^^>'tKP-2H-e9>-2-f;^j^^;pj^, 

(30) 4-.C(4S,.3R) -4-(4-{[(2S, 5S. 3E. 
4E. 6R) -3, 4. 5-^,;t^■p + ^-6_ (tKB*s.^^ 
;W -;.t|.p-2H-e5>-2-^*] ^^,.} _3 
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- [3- ( 4 - 7;^;^ D 7 xr:;i/) - 3 V tr;U] -2-:t 

(31) 4 - [(4S, 3R) - 4- (4 - {[(2S, 5S, 3R, 
4R, 6R) - 3, 4, 5-hUbHD^i^-6 - (tKPdp$/^5^ 

^;i/t Kn-2H-i^7y-2--Y;i/] ^ 7 m;!/) - 3 

- [3- (4 7 x-;i/) 7Dt^;i/] - 2 -;^:JlrV T-fe*5^i? 

(32) 3 - [(2E) - 3- (4-7;i/:tD7xr:;i/) - 2- 7 
P^~;i/] (4S, 3R) - 4- (4-{[(2S, 5S, 3R, 4R, 
6R) - 3, 4, 5-h';tK 0:^5^-6 - (hK P :J|r ^ ^ ;i/ ) ^ 
;vbKP-2H-i^^>-2-'f;i/] p<^;i/} 7x-;i/) - 1 - (4 

(33) (4.S, 3R)-4-{4~C(2S, 5S, 3R, 4R, 
6R)-3, 4, 5-h»Jl:KP:^e/-6-(bh*n:3e^^^;U)^ 
;i/tHP-2H-b^>-2-'f;i/] 7 x-;p} - l - ( 4 
uyx.-)]/) -3- [3- ( 4 -7;V:tP 7 x:z;i/) rPb;!/] r-g 

(34) (4S, 3R)-4-{4-C(2S, 5S,.3R, 4R, 
6R) - 3, 4, 5, - hUtKP=¥S/-6 - (tKP:3|r^>^^;i/) 

h'P-2H-t:^>'-2--Y;i/3 7 xr:;i/} - 1 - (4 - 7;b 
:^-p7x-;i/) -3 - [3- ( 4 -7;i/;t P 7 xn;i/) _3-;j}-^V 

7Pt:;i/] 2 

(35) (4S, 3R) - 3- C(3S) - 3- (4-7;i/;^P7x 
~;i/) - 3 - k KP^i/7P b;i/] - 4-{4-[(2S, 5S, 3 
R, 4R, 6R) ~3, 4, 5 - h t K P - 6 - (tiKP^i/ 
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(36) (4S. 3E)-3-[(3S)-3-(4-7;i,*n^. 
= -3-th-D*s.rDl.;p] -4- {4- C(2S. 5S, 3 
K. 4E, 6R) -3. 4. 5 - h .J t K p + g _ (tKD:^^i, 

(37) (3E. 4R)-3-a3S)-3-(4-7;^*P7x 
^^l-) -3-tKp + j.^nt;pj -4- t(2S. 5S, 3E, 4 
R. 6E) - 3. 4, 5-h.;kKo*s.-6- {tHn^J-xj. ' 

(38) (4S. 3E) -3- [,3S) -3- (4-7>*n7x 
^A) -3-tKD + j.7-De;u] -1- (4- ,c(2s. 5S. 3 
H, 4R. 6E) - 3. 4. 5-h.JtKP*.>-6- ( b f- D + ^ 

'^;PtKP-2H-t5>-2-^;^J 
-4- (4 -7JP;tD7x=;i,) T^^i)i.-2-:t> 

(39) (4S, 3E) -3- [(3S) -3- (4- {t(2S, 6 
S. 3R. 4E, 6E) -3, 4. 5 - h h (•• d + - 6 - ( h K 

^^f) -3-t HD*j-yoe;i.] -l-7x:::;i,-4- ( 4 - 7 ;i, 
jf-D7x^;i-) r-e?-j;;/-2 

. (40) (3E., 4R.) -4- (4- {C(5S, 2R, 3R, 4 
E. 6R) - 3, 4, 5-hi;tKD + ->-6- ( t F □ ^.j.^ 
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wo 02/066464 PCT/JP02/01481 

- [3- (4 D 7 rpt:;!/] -l- (4-7;i/:tD 

(41) 3- ((3S) -3-h KD^r:>-3-7x:^;i/7-nt;i/) 
(4S, 3R) - 4- (4-{((5S, 3R, 4R, 6R) - 3, 4, 
5-hUtFP^ri^-6 - {bh-D:^i/^ h K D - 2 H - 

2 --f 7xn;i/) - 1 -y 3L-)\,T^=^vy - 

2 

(42) 4- [3- (3S) -3- (4 -7;i/:tD 7 xn;i/) -3 
-hKD^ri/7'Pl^;i/3(4S, 3R) - 4- (4 - {(2S, 5S, 
3R, 4R, 6R) - 3, 4, 5-hUtKo=3pi/-6 - {\lYxi^ 
i/ ^ ) ^;i/t:h*P-2H-h:7>-2-'i';i/] 7xri 

(43) 4 - (4 - {(5S, 2R, 3R, 4R, 6R) - 3, 4, 
5-hUtFP^S/-6 - (bh*D:^r S/^ 5^;i/) ^)]/ t h* D - 2 H - 
b-7>-2--f;i/] 7 xr.;i/) (4S, 3R) -1- (4- 
ji^JUy 31-JV) -3- [3- ( 4 - 7;U7|-D 7 X y :3!ri/) x5^;i/] 

-T^^-i^y- 2 

(44) 3 - (3-7x-;i/7*Db;i/)(4S, 3R) - 4- (4 
-{(5S, 3R, 4R, 6R)-3, 4, 5-hybKD:^FS^-6 

- (t \(u^i^M'^)v) KD - 2H-b7> - 2 ~-r;i'] ^5=- 

7xn;i/- 1 -7 x-;i/7-^^S^>- 2 

(45) (4S, 3R) - 3- C(3S) - 3- (4-7;i/;J-D7x 
-;i/) - 3- t K P^^^rn - 4 - ( 4 - {[( 2 S , 5 S, 3 
R, 4R, 6R)-3, 4, 5-h';tKP^i'-6-(th'P:ap-> 

^;i/t KP-2H-t:7>--2~'i';i/] X7^>} 7x-;u- 

14 
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(4 6)(4S, 3R) - 3- [(3S) - 3 - ( 4 - 7;^* n 7 x 
-3-th-D*->7-De;i.] -4- (4- {[(2S. 5S, 3 
E, 4R. 6E) - 3, 4, 5 - MJ t K D*J.- 6 - (tKD*^ 

(4 7) (4 S. 3R) - 3- C(3S) - 3- (4-7;U;rD7x 
^;^) -S-t h-D:^i.7-Db-;i.J - 4- (4- {[(2S, 5S, 3 
R. 4R, 6R) ~3, 4. 5 - h Uh |cDit.^>-6.- (h Kd:^^^> 

7x-;i.-i- (4-7;i/:tD7x«;i.) 7^^vy^2- 
(4 8) (4S, 3R) - 3- [(3S) - 3- (4-7;b;^-D7x 

^;^) - 3-bKD4i,rptr;i.] - 4 - ( 4 - {[( 2 s , 5 s . 3 

R, 4R, 6 R) -3, 4, 5 - h 1; t h-Ddi..>_ 6 - (t KDc^i. 
^^;i.) -^^i^t KD-2H-h:^>-2--i';i.] 7-Dfc:;b} 7x^;i. 

-1- (4 -7;i/xJ-D7x -;i/) 7'-^^i^>- 2 -;t> 

(49) 3- ((3S) - {4- [(2S. 5S, 3R, 4R, 6 
R) -3, 4, 5~hUhHD:^>>-6- (t Kpit^i.^^;!,) 

t KP-2H-l^5>-2-^';i.] 7x-;i.} - 3 - h K n 

t^;^) (4S, 3R) -1, 4-tf;^ (4--7;U:fD7xr:;b) ^-fe* 

9"^>-2-3^> 

(50) (4S, 3R)-3-[(3S)-3- (4-7;i.:tD7x 
=-)\^) - 3-t N-p:^>>rDtr;i,] -4 - (4- {[(2 8, 5S, 3 
R, 4R, 6R) - 3, 4, 5-h«;bKp:3^i>^-6 - (tHP^^/ 

15 
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3~'f;i/} 7x:r;ix-l-- (4 -7;i';^-D 7 x-;i/) r -fe* > - 2 

(51) (4S, 3R)-3-C(3S)-3-(4-7;b;tn7x 

- 3-t K D:3p^>7'D - 4-(4-{[(2S, 5S,3 

R, 4R, 6R) - 3, 4, 5-hgtKD:^i^-6~(tl>'D:3r>> 

p< ) tiKD-2H-i:f7>-2-'f;i/] ^ b^pi'-2-7'n 
^>-3-^;i/} 7x~;i/-l- ( 4 -7;i/2|-p 7 x-;v) 
>-.2 -^h^ 

(52) (4S, 3R) - 3- C(3S) - 3- (4-7;i'7l-D7x 
-3-t KD^^rn t;i/] - 4- (4 - {[(2S, 5S, 3 

R, 4R, 6R) - 3, 4, 5-hUth*D=3s^i^-6-(tKn^>> 
^;i/t K D - 2 H- t7 > - 2 - -f - 1 - T't'V - 4 - 
^ )]/} 7x-;i/-l- ( 4 -7;i/:4-D 7 xr:;i/) 5''g^i^>-2-:t 

(53) (4S, 3R) - 3- C(3S) - 3- (4-7;i/;i-D7x 
~;i/) - 3- hh-D^^>7'Dl^;i/] - 4- (4-{[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5-hybKDdp^>-6-(t:h*Ddpj/ 
^^;i/) ^;i/b h-D-2H-b7>-2-^;i/] 7 xrz;i/- 
1- ( 4 -7;V;ji-D 7 x:z;i/) T^^i^>-2'-:t> 

(54) (4S, 3R) - 3- C(3S) - 3- (4-7;V:t07x 
n;i/) - 3 - b K Ddp^>7*P b;i/] - 4-(4-{[(2S,5S,3 
R, 4R, 6R) -3, 4, 5 - h U b F P - 6 - (bKP^i^ 

p<5^;i/) ^;i/b K D - 2 H - b7 >- 2 ;!/] - i-^>x>-5 
->f;i/} 7x-;i/-l- ( 4 -7;i/:tP 7 x-;i/) r-fe'^e^>-2- 
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(55)(4S,3R)-3-[(3S)-3 - (4-7;i.:tD7x 
=-J^) -3-h KD^ri^T-Dt:;!.] -4 - (4- {[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5-hVh}^u^i^~6 - ihl^D^ty 

-1- ( 4 - D 7 X T-{z^t; > - 2 > 

(5 6) (4S, 3R) - 3- [(3 S) -3 - (4-7;i,;rD7x 
^;^) -3-b KD:^^7-nt:;i,] - 4 ~ ( 4 - {[( 2 S , 5 S , 3 
4R, 6R) - 3, 4, 5-hUfcKD^r5^-6-(bKD:^^ 
KD-2H--tf^>-2~^;i,] x^;i.- 2 - ^ 
7x~;i/-i- (7xr:;b) T-lf^^s; >- 2 -;t> 

(57)(4S,3R)-3-C(3S)-3 - ( 4 - 7 d 7 x 
-;^) -3-t KD:3fi.7-nii;v] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R, 4R, 6R) -3. 4, 5 - h ij b Hd:^^/- 6 - i\i}iu^>> 
Kn-2H-l^7>-2-^;i.] x^;i,-2-^;i,} 
7x-;i/-i_ ( 4 -^5^;i/7 xx;i.) T'^^^jy~2-:t> 

(5 8) (4S, 3R) -3- [(3S) -.3- (4-7;i.;^P7x 
-3-t KD:3P^>7-Dl^;i.] - 4- (4- {[(2S, 5 S, 3 
R. 4R, 6R) -3, 4, 5 - h U t KD^^e.- 6 - 
5^) -^;i/bKn-2H-tf^>-2->r;b] 2 7x 

(7x-;i/) 7'^f^i;>-2-:t> 

® fate © § <b ^ ic V^ T ?S J: b T t 
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^1 







mp(*C) 


(a]^/(C.Solv.) 


1 


OH 


89-90 


-40.4 
(C=0.5, MeOH) 


2 


OH 


110-112 


-33.2 
(C=0.5, MeOH) 




OAe 






3 




56-58 




4 


OH 

"<KJL*oh 


76-78 






OH 






5 




73-75 





18 



wo 02/066464 



PCT/JP02/01481 



m2 
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#^ 




mpCC) 


[«]d/(C,SoIv.) 


11 


OH 

H0<^ JL ^OH 


74-75 




12 


.OH 


65-67 


-40.4 
(C=0.5, CHCb) 


13 


OAc 


64-66 




14 


OH 

HO,.. I ..V.OH 


61-62 




15 


OH 


64-65 
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mp(lC) 


[«r)^/(C.Solv.) 


21 


OH 


161-162 




22 


OH 


115-117 


-71.3 
(C=0.3, MeOH) 


23 


OH 


104-106 


-no 

(0=0^, MeOH) 


24 


OH 

"^^^.aOH 
OH f^^^^Y^ JL^OH 


102-104 


-58.0 
(C=0.3. MeOH) 


25 


OH 


67-69 


-62.8 
(0=0.5, MeOH) 
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^7 







n>p(*C) 


[«]?/(C.SoIv.) 


31 




97-99 




32 




liq 


-39.3 
(C=0.8. MeOH) 


33 


OH 

OH |^==^V^^JL 


82-84 


-47.6 
(C=0.5. MeOH) 


34 


OH 

"O'^X.aOH 


83-85 




35 


OH 


81-83 
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^1 1 



m- 




inpCC) 


[«]d/(C.SoIv.) 


51 




OH 


65-67 


-42.8 
(C=0.25, MeOH) 


52 




OH 

OH ^^Y'-'V^O'VO" 


79-81 


-33.2 
(C=1.0, MeOH) 


53 




81-83 


-29.4 
(C=0.5, MeOH) 


54 


< 

HO, 

OH r'^V'^^^^^'"'^^ 


3H 

k>>OH 
J>^OH 


69-71 


-38.6 
(C=0.35, MeOH) 


55 




OH 


66-68 


-42.9 
(C=0.35, MeOH) 
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^1 2 







n ■ — — - — 






mpCC) 


torJ|?/(c,soiv.) 1 




56 




OH 


82-84 


-49.2 
(C=1.0. MeOH) 




57 


OH 

Mc 


116-118 


-76.0 
(O0.3, MeOH) 




58 


OH 

OH "^A^aOH 


110-112 


-40.3 
(C=0.7, MeOJl) 
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1 

(1) -j^iC (I) X's R4*J-CH2--e^-SYtl^tJ0M3iMo 
(a) h ^ i> )]^ ^ )\^ ^ y ^ i7 Y y (1-1) {cTebbeHjcS 
i^J (^J^«> T.V.Rajanbabu et al.,J.0rg.CheiB.,1986,51,5458) ^ 

i^m^'^xm^ti^^t'^^ (1-2) ^m^mnti^x. it^^^ (i 

-3) y r U >^HJ5& (fi?ll^«^ C.R.Johnson et al.,Synle 

tt,1997,1406) ^frV^x i^V^Tffi£S/ U ;i/<bSiiS fc J: t) ^ -fb^tl (1- 
4) T'^^nS-fb^^^^ff 5o 



OBn 
BnO/,. ..vOBn 

O^O'^' 



OBn 



OBn 



Tebbe 



BnO, 



I)9-BBN(9-*'Jfy»o. 

n) Pda2((ippo.Karo4 



1-1 



-OTBS 



/DMF 



IID-reAF^'^'' 1-3 
(TBAF= n-f F97*f*r/tiW7**7i ) 



OBn 
BnO/,, JL ^^OBn 




(b) it-^m ( 1 - 4 ) ©b Kn^i/^sm^l/Ts r;i/7^b 
( 1 - 5 ) -C'^x^ns<b-^t;<&f#§o 



OBn 
BnO/,.,^X^.AOBn 

^OBn 




MnOa 

caicb 




CHO 



(c) TJlT^H Ffls^i^ (1-5) tr^Xb-^m (1-6) 
^i^^i^-S/-:/;^. (T s OH) ^^rm^^^x-i ^ 

(1-7) XiT^^flZiia^m^m^o 
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4 (R3)r 



^ ><b^^ ( 1 - r ) ^^^^ ( 1 - 8 ) 

* = Hafez.A.H. et al..0r..lett..2000.2(25) 

3963-3965). 

% ^ ^ -iEI -r 




OBn 




. OH 




OH 




1-9 



(d) ( 1 - 9 ) <&^^.^;HbM.^^T^b^fe (.1 -10) 
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OH 

HO/,.^.<,OH 



OAc 



.OAc 



(2) (I) T-s CH2--C-$)?>'(b^t)®^7i^Jo 

<b^tl ( 1 - 1 1 ) fc?* bs - (1-12) ^SJiS 

^•frs -fh-^tl (1-13) ^nti (fi»lx.«M. F.Wong et al.,J.Carboh 
ydr.Chem., 1996, 15(6), 763, CD. Kurd et al. , J.Am. Chem.Soc, 1945, 67, 
1972, H.Togo et al. , Synthesis, 1998, 409)o JLltih^^^ (1-1) t 
MLXs |5l||{Ci^U-^-;i/^^ (1-12) ^Km^^tzU. 

Tc^t-s -fb^!^ (1-13) ^ntco (1-13) tMg?&{^ 

^{'^M^-frS i:<b^^ (1-14) M g&f^ffl^-lifcm h'^ 

^ T^;^ (C O2) <&#ffl^-&5J:<b-&t> (1-15) i5>se#P>tiSo 
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OBn ^^^i X, „ OBn DMg 

B"0-".X*OBn ^m^^' B„0,,l,OBn — ^ 

ry Br^ 1-12 I 2)DMF CHO^^, 



'(^3^^ M4 



1-U 



II, I 



1-13 




OBn 
BnQ»,^.*OBn 

1-1 



Bt^ 1-12 



n)Et3SiH,BF3.0Et2 
or 



OBn 
BnO/,.JC^,,,OBn 

^OBn 



Br 




1-13 



POQjr base then H2.Pd/c ^^^^sjq 

1) - (o) (d) ®^SS*I18*-5*S, 



^(1) -»a (I) R.**S6-cfe5ft^racDS!ige,. 

(2-2) (»,^«, J.M.la„celi„ et al 

Tetrahedron lett., 1983.24,4833). ft^fe ( 2 - 2 ) feSiSW i _ 

<i' - (b). (0). (d) ^:^i6^^-«^a (i) sfss&m+sftT 



OBn 



1-1 



OBn 



(R3)q 



I) (fX^OTBS 
Li-^ 2-1 

n)Et3SiH,BF3»OEt2 



OBn 




OBn 



\R3)q 2-2 
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(2) -JK!^ .(I) R43&s^i^^T-afe5fli^#?6DS?jiMo 
it^i^ (1-11) IZif^)=.^'-)lU,m (2-3) g6 
M-^^ (2-4) tt^ (0?!I ^KF. Marque z et al. ,An.Qui]B. ,Ser. 
C, 1983, 79(3), 428)o 



OBn 




(mUXHliUmKI^Co) 

<b^tl (2-4) 0^^Jim^T)V7'\i (1-1 
4) tt^ (^J^ttP.S.Portoghese et al J.Med. Chem. ,2000,43,24 
89)o 
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(a) ^mco:^^ (m^mM et al.J.Am.Chein.Soc., 1988,11 
0,2501., P. Allevi et al.,J.Carbohydr.CheiD., 1993,12(2), 209) 
\>n^n^it^^ (3-1) t<t^^ (3-2) ^^MitsunobuH^. 

^•^s it^m (3-3) T•^^^^^5'^b^^^^^#5„ 



OBn 




,OBn 1 1 I MitsunobuRlS 

^ MeOiC^^CRj) (PPh3,DIAD) 

" 3-1 3-2 



OBn 




(b) ft^fe (3-3) *LiAiH.fc4;0^^;i,x^?;i.Sr 

;^3-;^^tas^,^ fc^ti (3-4) ■ca^sn2,<b-&«js»5. 



OBn 




OBn 



OBn 



<b^^.(3-4) (1) _ (b), (e), (d) izm^ 

(I) ^#S^m*F^f*:-efeS„ 
(I) Ai, A8SUfA4©V\-m**)&si>;^ (b): 



(b) 



^b-^l^ (4-1) tzMb. 2 
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4-2) i; «j7 A^^&T{^ffl^-^N m^i^x^mmTtL. 

LXit^m ( 4 - 3 ) X^^fl^it-^m^n^o -fb^*^ (4 - 3 ) % 

m.umhx-m^ ( i) ^ttso 



(I) -^s R2ii)S- C OaH-efeS-fb-^tlCD^M^Jo 
-fb-^tl (5-1) <&TEMPO (2, 2, 6, 6-7^h^pt^;i/-l 



^b-^i^(6 - 1 )a:(6 - 2 )&f-;^^ 'J 3i^;U'fb t-fb-^^ (6-3) 
i: Ufeo -fb^ti ( 6 - 3 ) $x;i'Ji^>-vi:^'fb^> ^ 

H (Ramberg-Backlund) (^J;il^> P.S.Belica et al.,Te 
trahedron Lett. ,1998,39,8225, Stf F.K. /Griffin et al.,Tetrahe 
dron Lett. ,1998, 39, 8179) b^ -fb-^tl ( 6 - 4 ) bfco -fb-^tl ( 





OH. 
HO/,. A^.<vOH 
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. 6-4) tmmmTz'^, TBAFSf-^ffi^-^, it-^!^ (1-4) tL 

fzo -fb-^t; (1-4) i^WMmiizm^-^^ (I) 



I)inCPBA 



2)CBr2F2 
KOH.AI2O3 
/-BuOH 



OBn 

^nO/,,>k^.x\OBn 
jX^Q-'^^^OBn 




OBn 



K2CO3 



OBn 

B"0//..^.^OBn 



TBSO 
l)H2.Pd-C 



(R3)q 6-3 
OBn 



2)TBAF 




OBn 



HO ^3^q 1-4 



(1) (I) R,d^-OH, -OC (0) R.-e^S^^ 



^b^t; (1-11) i:<b-^t) (7-1) t^?\.^xm mtltBF 
3*Et20, SnCl., AgOTf-Cp,HfCl2^) ?^;&t: 

<b>!)5MfTbs ib-^^ (7-3) (^^^(i, E.R.Schnidt et ah, 

Synthesis,1993,325)o fb^^^ (7-3) {iM 7 x y >-;H47j<^« 
aJ^^x:^5^;Hbrs^i:T'<b^tl (7-4) fc^^Hii^So ib^tl 
(7-3) ^ (7-4) {±Sl5g«^l. 3k:^^ev^~Jfe5t ( I ) O^i 
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OBn 

Ml ^^'^ 



7-1 



/O2R, 




,OBn 



Rl— C— X 



'OBn 



^C02R, 
<R3)q^.^0R, 



OBn 



OBn 



7-3 



OBn 



7-4 



({abs xtiBumidiBi Co z^i/^D'5f>. -oc (o) cFa, -0 
-c ( = NH) cciztji^o^nm^mro) 

(2) -Jig^ (I) T-s Raifi-OE, -OC (0) RiT-feS-fh^ 

±m<DWikM7- (1) i:l^|gk:UT^§^^^5fl:^^^ (7-6) ^ 
flJiMMbT'fb^J^ (7 - 7 ) i: Ufeo -fb^ti ( 7 - 7 ) O-oCDTk^ 

E.Dolle et al. ,Chem.Coininun. , 1987, 904)^ ^-^^ (7-3) ^tfS 

'fb^ifej (7-3) iim^mi - d)x si?g«fijisih*3 ^I^v^^ 

^ ( I ) o-^^M3isji:JEi:5o 



. CR3)q , 



Ml 

BnO^*"Y'"OBn 
OBn 

7-7 



ORi 
ORi 7.5 



OR 

W^OBn 

BnO^-V'"OBn 
OBn 



(R3)q 



OBn ^"^s^^k^^. 



Tf20 



TfO 



(R3)q pDiRi 



7-3 



7-8 



OBn 
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^rc<t^m (7-11) <^fflV^T^b^tl (1-11) tmm(Di,^y 
yO>^:&n-z>tc^^. T^^JU^ (Ac) ^^M2^.jl.AK^. (mXit 
S.Kajigaeshi et al., Synthesis, 1985, 674) fcTYb-^tl (7-3) t 



OBn <^3)q OR ^/^^* 



Ml 



(Ac=-C0CH3) OBn ,„ "^*^>^OBn 

'■^^ 7^ OBn 



(3) (I) T-s R.i^-OH, -OC (0) E.X'$>iih- 



ih-^m (7-9) fc^tiS)i0j7 (1) izm.t^^\ZTVJlC-^ 

^b^i^ (7-10) ^n^h. -(b.-^tl (7-1 
0) {^M^t^8fc^V^, -j^^ (I) <D'^^mmti3i^. 



OBn 



o 

7^ 



7-10 



(R3)r 

«BLZ(i|u£ti{c:iiii;) 

m^m 8 

^^?S<4^|c^L,r®i^i!g;&S (I) 

(a) D-p-t FD4^7x:2;i.>5ri;i^> (8-1) ©zfcKS^^ 
E.Wunsch^,o;5ri5 (Chem.Ber., 1958,91,543) J; D > t-^ 
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LXih^m (8-2) tbfc^ 



DNaOH, H2O 
2)CuS04 



8-1 



3) BnBr,NaOH,McOH 

4) 0,5N HQ 



OBn 



^C02H 
8-2 



<b^t» (8-2) (DT^^^^^B o citLs (8-3) tL 

fee 

OBn OBn 
H ^1 Boc20»Et3N 



BocHN^ 

8-3 




H2N^ ^C02H 
8-2 



i\j^<l^ (8-3) ^W.W.Ogilvie^)©^^ (Bioorg.Me(i.Chem.,1999, 
7,1521) ti )ir^>mU^i^MLi\j^S^ i 8 - 4 ) tLtz'^s 

mocihh. it^^ (8-5) tVtco 

OBn OBn OBn 

l)aC02*Bu,Et3RTHF 
il Z] 2)CH2N2 /B2O II ^1 DHCI/ElOH 



BocHN^ ^COja 
8-3 



3) AgOB2;TBt3N 

4) BnBr,DBU 



BocHN 




€02Bn 



2) IM K2C03aq 



8-4 




C02Bn 



CI® J;^ tlUTtft) tlfc<b^j3 (8-5) ^ W.W.Ogilvie?) O:^^ 
(Bioorg.Med.Chein.,1999,7,1521). t ck D s j3 ^ ^ A^tmm^ 
13-^^^ 2^ (8-6) tLfzo 




CO2B11 



2)<BuMga Et20 



8-6 
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l^tzs it^i^ (8-5) {iWTOJ;dlc:bT^^^Si4#:hLT?# 
^-aii^m^feSo -r^&fc:^. -fb^t) (8-7) I3?^t. ^^rSf4<*:«i 
^^^^^^ (8-8) <^^^i|5Ts f^M^Hi-fb^ii) (8-9) tt 
{ti^tl (8-9) ^e^^MiiTcb. -fb^ife (8-11) fc-rs. 

(^;t{iNaHB (OAc), NaBH4 
^) (^J^t^HCOaH, EtaSiH^) ^it^^li-fb 

^^(8-11) ^bT*^V^ (^Jx.J^C.Ciinarell et al.,J.Org.Ch 
em., 1996.61, 5557)„ <b^t) ( 8 - 1 1) \tm.'&m^T s BnOH^ 
ftffl^-&. :x:;^7^;i^3^^^^£;^^-cYb^tr (8-5) tt^. 'fb-^ti 

(8-5) ^uhmmtj^^^-^ih^i^ (8-6) fcfsd^^&^-ai 




pBn 




COzRi 
OBn ^ 



H2N 




8-11 



8-5 



/J-^^^iS'A'fb^i^ (8-6) ^DominicM.T.Chanf,©:?^^ (Tetra 
hedron Lett., 1998,39, 293.3) J; D N - r;i.^;i.^SJi&$ -fr 
g^M^TcfcJ: t)ffiS^>s;;Kbb^ -fb^;^ (8-12) i^tfco 



OBn 

1) Cu {0Ac)2 



« J-13 (RA 
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^b-^t) (8-12) <g C.R.Johnson (Synlett, 1997, 1406) 
lc:t^oT^;i/3-;^BI#<*: (1-2) -art ^b^tl (8- 

1 3) thtzo 



OBn 




'ih'^m (8-13) CLDA^f^ffi^-frfc^s U I/ - h 

§#ffl^'^c-r;i/^;i/<bSji&^'&fl2^i^ (8-14) tvito 




i\^^m (8-14) <Ds.7.7')\^^^m.i7 P^-f Vtzm-. E.Negi 
shie>©:J?^ (Tetrahedron Lett. , 1983,24,5181) t J; t) -fb-^^ (8 
-16) tVtzo 



OBn QBn 




^b'&tl (8-1 6) ^m^>'J)^^itbit^!^ (8-17) Jibfc^s 
-fb-^^ (8-17) 0^ h J. Corey i^co:^^ (J.Am.Chei.So 

42 
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c, 1987, 109,7925) fc i t) ^^^Itc b-fb-^i^ (8- 



PCT/JP02^1481 

1 9) tt^o 



OBn 



A, ^(R3)p 0'^ ' 




^ (R3)q BBrj 








^?-B^ 8-18 
BH3 Me 

CH2CI2 


HO/ 

OH ,<5fS,^^ 
A, ^(R3)p 

li^vy A4 

8-19 




,0H 



(b) (8-13) fcLDA^ftffi^-frfc^, (8- 

2 0) ^Wm^^ih^l^ (8-2 1) ^fSo <b^i^ (8-21)^ 
^MMTiLX^h'^m (8-2 2) tLtzo 




OBn 



v\OBn 

O^^^^" LDA 



OBn 



^OBn 



8-13 V3)r 



HO/,,X .<,0F 



A, ^CR3)p ^ 



xxOH 
OH 



8-22 Wr 



(I) T-Ai;6Sifei5;(a ) : 



53 



(a) 
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%mr^^^ (8-2 3): . 



OBn 



8-23 



a ) : 

R3 

I I ( a ) 

©^b^i^s ^^ti-fb^i^s 8{±s ^ji^js t:^v>'fb^i^ (8-12) 

^n&t^^^ (8-24): 

OBn 



BnOz/.j^^wOBn 



8-24 



Sfcs »J^CD{b-^tl (8-25): 



»25 

Ifc: J^S^fc^^iiJ^fra i^-el#SC:i:AST't^ (S.J.Faulconb 
ridge et al. .Tetrahedron Lett. ,2000, 41, 2679)o -fb-^tl (8-2 

44 



wo 02/066464 

PCT/JP02/01481 

^^^^i^tbro^Tkm (II) 

<b^^ (9-1) t^^^ (9-2) t^K.lomoU^cD^m (J.C 
hem.Soc.Chem.Commom., 1999.715) fc: J; t) i^^^ fb-^t! (9-3) 
T•^^^$t^,5<b^^^^lS„ (9-3) ^IJS^^bT-|g^ ( 

I) ^ff^o iSlVMAft^tf (9-1) ©i^bt3t:^>y;i.xy-;i.x- 
^;^&^fib. ;W;^^<^ffiV^Tfb^^ (9-2) i^/rtLT^b^^ 
(9-3) 



9-1 L;^A4 



nmm 1 0 

^^^i^f^J: LTOMjlgfi^iJ (III) 

<b^^ (10-1) (9-2) ^^E.J.Corey^cD;^^* (Tetrahe 
dron Lett., 1991, 32,5287) Izj^VM^^^. Yb^i^ (9-3) ^.^ 
^ns^^^^fiSo <b^^ (9-3) ^^mUmLX-f^^ (I) ^ 



o 
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2)rBuMgCI/Et20 



-te* (I) . 



mmm 1 1 

tf6^m&i^iLvr(Dmmm (iv) 

(R) - ( + ) -.2, io-*>77'-;^;V'i5'A (11-1) i:^^ 
D9>r hMb^i^ (1 1-2) h^^T^ KSg^^-&. it^m (11- 
3 ) i:-rSo fb-^t) (11-3) ^TiCl4> BF3-0Et2^® 
^l/'f :?^^5&fflV^-CW' ^ ^-fb^i^ (1 1 - 4 ) iCftiD-eii&^i^^ ih^l^ 

(11-5) tT^o (11-5) lc:^ B SA^V^m^^. ^ 

VN-C T B AF in -7- h 7 y^^;!/^ > A 7 7 h* ) ^^{^ffi 

(1 1-6) 
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I)NaH 




2)ClCX>^'V^C02Me 
11-2 



4r; — 

(R3)q 2)TBAF 




(R3)r 



11-4 



^ O ■ DIPEA.CH2a2 

no 




3?" 



^§.e.nfcYb-^ti (11-6) itmmms tmrni^^mx- (a - i 

5) ^m^^iti^Bi^^o 




II^A4 2)Pda2(dppO.K3P04 



32(dppO.K3P04 ^ ^ %)n 



OBn 



W3)c 



iiiifi^J8^c«gv^s (11-6) it-fSi^{i)(o^mmnttj:^„ 

tit. ih-^m (11-4) ®j-tbt)fcib^ti (11-7) 
l^^«t;&i6T-^b^t) (11-6) {zj^iSts-fbAi^ (11-8) 
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1) <^3)r 



>^(R3)q 



'nC!4.Ti(oipr)4. 
DIPEA. CHaCIa 

2) BSA 

3) TBAF 




^b^ti (11-8) \zM\.WMm7 tnmti::&mx^ih^!^ ( 1,1 
9) ^'^^^tifitii^^o 



MepaC^//,., 




11*8 



OBn 
BnO/,JLAOBn 



1-11 



OBn 



f#S>nfc<b'&tJ (1 1 - 9 ) liiijig^JS izm^-^^ ( I ) ©^fig 

-fb-^^ (11-6) llXm^mo:^^ (Masataka Yokoyama et al,, 
Synthesis, 1998,409) ^c:^!ev^^# e, tifc^^tl (12-1) $fflV^T^ 



HeckSJ5S^^TV^^b 



(12-2) ^ntco im^m.I.Eeck et al., 



J.Am.Chem.Soc.,1968,90, 5518) f#t>tifcftl^«5 (12-2) li^ 
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Me02C^//, 




OBn 

i-Br B„0,XoB„ • (R^l B„0.. A ,OB„ 

Pd(OAc)2,(o-iol)3P Jljf 
EtaN. loot ^ ° 




tfc. i#e>nfe<b-&ti (12-2) ^^fefeiiTGUT. <b-^i3 (12 
-3) n^titcit^m (12-3) {il[^g^J8t:^^ev^. -i^ 
^ (I) o-^mmmttj^?,. 



OBn 

(R3)q BnO/,. A .,^OBn 



H2,Pd.<; 



OBn 

(R3)q BnO/,,^^.rf)Bn 



U-2 



1» 





OBn 



it^m (1-11) t;^';;^^ (BFo-OEt., ZhCI^/a 
iTOTf^) #«T. <b-^ti (13-1) (Re(i-Me, -Br. - 
CH.OTBS) ^fflv.T. C-y.jDj.;Hb (0« x liK.C.Nicolaou 
et al.,J.Chejn.Soc.Chem.Coiiin., 1984,1153) $fTV%, ^^tl (1 3 
-2) ^mtzo ni^htzit^i^ (13-2) 0R,^, Ulig^Jl- ( 
1) - (6) X«:ii^i091- (2) Xi±mmm2-- (2> i:l^:^tcT 
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OBn 



n 1 



13-1 



Ml 




13-2 



1 4 

<b-&ti (14-1) ii-fb-^i^ (14-2) s/T-'J >e^R;;&>. 

- y y U y.i^^^ (Angew.Chem.Iiit.Ed.,2000, 

4415) fe5V^l±igS#^ETT•0T;^:3p;l/<bCD^^ ffi&^Mt: J: b <b^i^ 
(14-3) ^tffco 




14-1 



OBn 

a-Hp^ BnO/.J^AOBn 
l)n R<i-(CH;)s 14.2 A,-^ 




OH 

HO/, X ,vOH 
R^^Jv^OH. 



Mai^J 15 

Dhei lly . L ( Carbohydr . Res . , 1 992, 224, 30 1) O :^ ^ t> T L 
{b^tl (15-1) ©MtSn AnyXbtcJ; D^#^)tLfc<b^i^ (15- 
-2) ^W^^JS^^ (^U--V-;i/^^s «^ffil&gS^«cir) t:^ 
/-^^i^e^As -y^;u^#:'S:ii"®®ii?^4£Tx -fb-^ti (15- 
3) i:*yru>^s ^©^cD^ibSliSfc: J; t)^b^i^ (15-4) ^ 
^#5o 
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9Bn 

^'^^^^RTVCoBn — — BnO. 1 ,OBn 



02 15-: 



15-1 



15-2 




OBn 
BnOi, A ^^OBn 

rJ^oAvOBii 



15^ 



«K3S0!1 16 

(16-1) \m^Mn^zm^~f^^ (d t^^-^t^So 



OBn 
BnO/,.X.,vOBn 

12-1 



1 7 



15-3 



'^^^rJ:^^:.^omm^Rm^^^iJ>^ |!4l^ttDCC (1, 3 
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ii4'S^S^•&T3i<bU^ -JK^ (I) ^HSo ^fes BusPs Pha 
P^0#:&Tn dead (i^x.^j]/TVi^'hJ]yr^^i^\y-h)s DI 
AD (i^-f V tf;bTy b ) ^©^MlS^Xfi ( 

PyS) 2^;5Ji&^^S3Jj>N ^V^{*2, 6 -5^^ D D^>v;-f D 
U 2, 4, 6 - h U ^ P o^>\;-r D U K^&N a H^CDig 




-is^ (I) 



XJ^N -fb-^ti (17-2) *x;^x;KtiUs -fb-^i^ (17-3) t 
bfc^s -fb-^^ (17-3) tLDA, LiHMDS C'J^^A b: 

;^ ( h U p<^;i/S/ U;i/) h). n a hmd s C:^ h U a tr;;^ 

HF^®^ig4»Hii£;^-frS*^x iKVMiEtMgBr, t-BuMgB 

rm<D^V -^-JVUt^^i"^^^-^. (I) IH^OS 

s^^it^m (17-1) tc^^utfT-p-cfe-jia^ (I) <&^§*cli:*s 



wo 02/066464 



PCT/JP02/01481 





(I) 
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Mig^J 1 9 

{b-^tl (19-1) ^^^jItc (03^{is ^#^Jl^i*:5&ffll^S;& 
^ : R.Noyori et al. , J.Am. Chem.Soc. , 1987,109,5856) U T<b-&^ ( 

1 9-2) ^m^o it-^m (1 9-2) oymm^ummiii^w^. 

IS^S;i&-rs*>XI*7k^S<&Iig^^5ESJi&$-&T'fb^i^ (19-3) 
ht^o it^m (1 9-3) tMb. -fb^!^ (12-1) i:Heck S 
liS^s ^Dfc3mi^^?feg^fellM7cr?.cii:-t<b-&i^ (19-4) 
SA^N Xtt^^J^ (19-5) tU^^m {m^\ts T.Hayashi eta 
l.,J.Am.Cheiii.Soc.l984,106,158-163;A.Saiga et al. .Tetrahedron L 
ett. 2000, 41, 4629-4632; ;C. Dai et al. J. Am. Chem.Soc. 2001, 123,271 
9-2724) -fb^^ (19-4) ^ff^o -fb^^ (1 9-4) {iMig 
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( R7 li -OAc SSfcli -OBn S) 



2 0 

i'^> (2 0-1) ^mmmi9izm^:^^m7cLxit^m (20 

-2) <tj^^ (2 0-2) Ox;^5^;p^^;jn7jc^^UTW 

CC^) ^^Tfb^^ (19-3) §f|5o Sfc. <b^^ (19- 
3) (20-2) (^J^{^EtMgBr 

^) T•^^#^n§o fb^^ (19-3) Jil^ii^Ji gfc^i^v^ 
(I) ©MMJi&So 
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Br 



2) fi-'^i^i^Mt 




W-3 (R3)n 



|-(R3)n 



(19-1) t:MbT^»?feftffl^^fc^N -fb-^fe (2 1- 
1) <fein;l^b-^i^ (2 1-2) }Lt^o ^-^m (2 1-2) ^^^M 
TcbT^b^!^ (2 1-4) fc-rSifPs {b^ife (2 1-2) fc-fb^i^ ( 
2 1-3) ^Wm-^^Xi\:^^m (2 1-5) i:-rso ih-tm (2 1- 
4) (C^^i^ (2 1-3) 5£f^ffl$-frT<b-^«^ (2 1-6) ^liSo 
av^■C^ <b^t) (2 1-6) illfjgp ( 1 2 - i:$llA 1 9 - 5 ) h^i3 
y ru >^$-a-T<b^!^ (21-8) htfe^x (21 
-10) 4l#So --:i&s (2 1-5) {i^^MTGtTYb^tJ ( 

2 1-7) i: Ufe^s i^gUi:* r U ^^UT'fb'&J^ (21-9) 
tSo -fb^i^ (21-9) %/ff-'5^^A<btSJli:-C^'^tl (2 1 

-10) -^n^o z.<Di.^^m^fiit^^m (20-10) li-j&s 
(I) omutt^^o 
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(R3)n 



1} ffiS 



2) 



A2-X 



0^3)n (21-1) 



A, O O 

(21-2) ^=^(R3)n 



A3 OH O 




TK.NH, A3 ?H 0 



' (21^ ^^(R3)n 



(21-3) 



(R3)n' 




(21-6) 



(R3)n 



(Rj)* 

(21.7)^=^<R3)n 



1) 



(2W) 



A, NO 
(R3)n 



57 



(21-5) 0*3)n 



?7 



2) 



1) 



^^rTo-^Rt r„ r ^r, oh O 




(li>-5) 



(R3)n 



(12-1) 



2) 



(1J>-S) 



R7 



\ g^Az^ 



HN O 



>fRr0''N.R7 



(R3)n 



Rs 

A2 



(R3)n 



(21-9) ^=^(R3)n 

A4S R„ p, Z {*Bof3 i: |1 D^C D s Re{i-CH = 
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JLX T A ^ - fc: :fe 5 Jfilfi 3 U ;^ X D - ;i/i£ T ffl o V^ T O 
3 1/ ;^ X P - ;i/ M ?S / N A ^ - {c :fe »:)• S A A ;^ ^ - {c ^Mt S J3llf 

mn (CE-2s 0*^^1/7) 5&4H^-^^fco ziUT.T'u-jv^kn 

•c^bfeo rB&> ^ 1 1 2 -ci?(fi:>fciKofB«8^n-r v^ S-fb-^^^tlOlN 
^1 3 4«6DiS(li{ix ^mi^lcM-r^^^b^ (%) <£^t-OT% 



58 



wo 02/066464 



PCT/JP02/01481 



^1 3 













(m g/k g) 


(0) 




2 


3 


7 


- 1 2 0 


1 3 


2 0 


4 


-2 8 


1 5 


2 0 


4 


-2 1 


2 3 


3 


7 


- 1 7 7 


2 4 


3 


7 


- 1 5 6 


2 8 


3 


7 


— 1 3 0 


3 3 


3 


4 


-6 7 


3 8 


1.0 


4 


- 2 


4 5 


3 


4 


-13 6 


4 6 


3 


4 


- 1 4 7 


4 9 


1 0 


4. 


-5 5 


5 6 


0.3 


4 


-8 4 


5 7 


0.3 


4 


- 8. 1 . . 



<*^(B) <feMV^fc^^J =re^^J^--l?s T Jfe t> ^ a - N - T -fe - D - 
^^/^^^ h ^ ^ - ^^--^izMt ^^^^ti^^^\i^. Mark von Itzstei 
(Org. Lett., 1999, 1,443-446) izm^itmUmXytco 



CHjOH 

(A) 



No Reaction 



CH2OH 

(B) 



CH2OH 

Horv^'"/OH 

ShAc 
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0. 32unit (1. 69unit/ml 0. l%BSA^^^jo. 5M 

^^>^mmm ipi>^3) o. 6mi 



mi 4 





2 


4 


6 


.8 


10 


12 


18 


24 


B 


8<> 


79 


68 


57 


50 


45 


40 


22 




100 


100 


100 


100 


100 


100 


100 


100 



ti ^, © ^ US t: J: I5j |5g ^ ^ ^ ^ ^ ^ ^. ^ 
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4 - (4-{C(5S, 2R, 3R, 4R, 6R) - 3, 4, 5 - h 



> - 2 - -r;i/) 7x-;u) (4 s*, as*) - 1 - (4-7 

;u^P7xr:;i/) -3- C3- ( 4 - 7 D 7 i 7*Dl^;u) 
2 ({b-^t) (2)) 



##0|J 1 - a : ^^J^ ( 1 - 4 ) ©^fig 

^b^i^ (1-2) (5. 37g) OTEF^m (70mL) fcs 9 
-BBN (50mL^ 0. 5M THF^^^c) ^M^s Smmia^M 

^ U fe o 

^/iS^£<fe^fi^T-i^aibs KaP 04 ( 1 0 mLs 3M Tlc^fg) 

:rn^^>-i?> (a. 01g)^ PdCla (dppf)( 
0. 7 Z s) (ODMFmm {1 0 OmL) ^mX.. 1 8I^F^}i#tfeo 

TBAF (15mLs 1. OM THF^^S) ^Mt. ZmmUnb 

■srh^^^-f- (B^^x^;i/x;^7^;i/ :^ip-9->= i : 2) fciTlil^ 
bs -fb^i^ (1-4) ^3. 58gs 2ff@ (iR^ 5 6%) iCTllfco 

Mass (ESI) m/z : 662 (M+H20)+ 

IE (KBr) : 3430 cm-x 



OH 




F 
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'H-HKE(CDCl,):2.71(dd.J=8.8.i3.2Hz).3.13(dd,J=2.4>U.2fl.) 

3-32~3.36(.,EH).3.45~3.50(.;iH),3.60~3.74(,,4H),4.48~4.68( 
». 6H). 4. 80-4. 95(., 4H). 7. 18-7. 37(b, 24H) 

»*mi-h (1-5) (o^m 

(1-4) (3. 6g) <^,^.OD*;^As« (2 2. Om 

(1-5) S3. 4 6g (1R*9 7%) *j«SSSt UtUfc. 
Mass (ESI) m/z : 660 (HtH.O)+ 
It. (Or) : 1692 cii-i 

'H-m (CDCU>:2.77(dd,J=8.8«14.2Hz).3.16-3.20(.aH).3.32 

~3.36(.,2H).3.49(dt.J=2.0,9.3Hz),3.61-3.66(..3H).3.72(t,J=8 

8H.).4.46-4.67(M.4H).4.81~4.97(«.4H),7.18-7.41(..22H).7.74( 
ii>J=8.3Hz),9.95(S,lH) 

•(ti-&fe ( 2 ) CD-e-iS 

(I)<b^r«,(l-5)(3. 4 6g)«>^,^3.>sa(5 4. 0 
mL) ^ (3.4 6 8), h-yjvm («««), 

p-7;p*Br=.)>(o. 6imL)«D^', 1. snmm^su 

(")(!) •C^S^,l^fc<t^«,<o^;^x>igig (54. OmL) fc 
nBu.N (6. imL) Sftli*. 5- ( 4 - 7 n 7 ^;p) 
'-^^^Ki'Q.JK (1. 16g)SjB^, 15^HM«i5ufc^, 

IN HClSSa (iSfflL) sjoi. I5»@i«st&. «®S 
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(III) (II) T-?f e>nfe^b-^tll3Me OH : THF = 5mL ; Im 

Lc^^^^t: io%pd-c (2oom&) ^M^. ykmnmrm. 

0:1) fcTHt^Us it'^m (2) ?fe6 4mg (1R^2 6%) Sttfco 
Mass (ESI) m/z : 554 (M+H)+ 
IR (KBr) : 3376a737x 1503> 1218 cm-* 

^H-NMR (CD30D):1.82~1.98(mx4H).2.65~2.78(in.3H).3.09~3.39 
(m. 7H). 3. 64(dd.J=5.4x 12. 2Hz)>3. 77-3.81(10, lH)>4.94'-4.98(m,lH), 
6.98~7.05(m,4H),7.18~7.22(m. 2H). 7. 30-7.33(111, 4H)s 7. 38(d,J=7. 
8Hz,2H) 



4 - (4-{C(5S, 2R, an, 4R, 6R) - 3, 4, 5-h 
«; T-te h^^S^- 6 - (T'^z V^t/ ^^)\/) -^;i/b KP-2 H-l^^ 
>-2-^J\^:i 7x-;i/) (4S*, 3S*) -1- (4-7 

;!/;?}- D 7 I — ;i/) -3- C3- (4 -7;i/:^D 7 xr:;i/) rDt:;U) 
2 ({b^tl (3)) 



IIJ(g«?!l2 



OAc 
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<b^tl2 ( 6 0 0mg) (Dmh^^U> (1 1. OmL) ^^gicE 
taN (0. 77mL). ftfTkB^^ (0. 49inL). DMAP (Mm 

^^t? (3) §6 0 Omg (JK^7 7%) fciTfffc, 
Mass (ESI) m/z : 722 (M+H)+ 
IE (Or) : 1749.1506.1380.1221.1029 cm-i 

'H-NME (CDCU):1.82-^1.84(B.4H).1.93(S.3H).1.97(S.1.5H).1.9 

8(S.1.5H).1.99(S.1.5H).2.00(S.1.5H).2.02(S.3H).2.6i->-2.64(m.2 

H).2.79^2.82(iD.2H).3. 07-^3.08(10. 1H).3. 56-3. 69(m.2H).4.02'^4. 

23(i.2H).4.58{d.J=2.4Hz).4.89'^4.95(io.lH).5.03(t.J=9.3Hz).5.17 

(t.J=9.3Hz).6.90'^7.007(i.4H).7.08'^7.12(m.2H).7.18'^7.24(m.6 
H) 

2 : fti^tJ ( 2 - 2 ) CD-^^ 
4- (2, 3, 4, 6 h ^ - o ~^>e;;i/-/? -D 
7^i.;i.) (fb^i^ (2-2)) 




2-2 



(6. 6 6g) (c-7 8-CTnBuLi (1 OmL. 1. 5 7 
M -^=^i^^>^M)>f^ffiLT4b5ft^#» (XI) ^-7 8VX^y^ 
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m^L^m-^nmLtco UEr^m^-^^L. n^i^^Mi^mtzm 

n^fifzih-^^^i^^/^^uy (2 6mL) -5 0"CT- 

EtaSiH (0. 82mL), BFa-EtaO (0. 33mL) ^iP 

^^ 1. s mmmn h tc o m^mwii^^m^. immmn^^s ^^m 

3) T•J^i!^b^ 'fb^i^(2 - 2 ) 1 . 4 8mg (JjX^ 1 5%)?&^f:fco 

IR (KBr) : 3388.1452,1362,1210^1068.1026 cm-i 

^H-NMR (CDCl3):3.49'>'3.'81(iB.4H),4.04~4.96(m.l3H).6.92-'6.9 
5(m,2H)x7.09~7.76(]D.2H) 

3 - a : ^-^ife ( 3 - a) <D^m 

4 - (2, 3, 4, 6-7^h7-o-^>i^;i/-/?-D-^;mt^ 

p< h=3f-5^^ms^^^;i/J.:;^7^;i/ (-fb-^ti (3 -a)) 



ih-^m (3-l)(5 55mg)s ;<f-)V-p -fc Y m^i^^y-Jx. 
(153mg)^ PPh3 (394ing)®THF (5. OmL) 
mm^D IAD ( 0 . 3mL) SSnx.> 2 2I^F^mi*Ufco ^^ET^i 



OBn 



MeOOC 
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: 3) IzxmmL. ih^^ (3-a) ^18 0m 
g (iK^2 6 %) x-mtzo 

IR (neat) : 1713,1605,1434.1359.1248,1164 cm-i 
^H-NMR (CDCl3):3.49'^3.77(in,7fl),3.89(s,3H),4.07~4.11(n.,lH), 
4.19'>'4.22(mafl),4,51'^4.60(m,4H),4.82'>-4.89(m,2H),4.94(s,2H), 

6.87(d,J=:8.8Hz,2H).7.15~7.36(m,20H),7.96(cl,J=8.8Hz,2H) 

##^3--b :{b^tl (3-b) (D-^m 

4- (-2, 3, 4, 6 -X h 7 -o _D _ 
5^.>>;i/) ^ h:3pi^-^>i;;i.7';i.n-;u «ti-^tl (3-b)) 

OBn 




3-b 



LiAlH4 (lOmg) (5mL) j^Mfc. -fb-^tJ ( 

3--a) ( 1 8 Omg) ©x-7^;i. ( 5 m L) 0 'C {3 TAD^ 

^^{CTl S^^^i^tfcmfciTk (2. OmL). 15%^m^t\. 

v^j^Ti^mm (0. 5mL) ^m^tco ^^^h^mm. =5m^^m 

3^;P:-.:^1?->=:1 : 1) tTiliSIL. <b-&tj ( 3 - b ) ^ 1 6 0 m 
g (iR,^9 3 %) xmtco 

Mass (ESI) m/z : 684 (M+H+Na)+ 

IR (neat) : 3442 cm-i 

^H-NMR (CDCl3):1.56(safl),3.49~3.53(inaH),3.60-3.77(m,6H), 
4.08'-4.12(maH),4.20-4.23(iD,lfl),4.52-4.61(m,6H),4.85(ABq,J= 
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11.2Hz^2H)^4.93(s.2H)^6.88(d.J=8.8flz,2H).7.15--7.36(m.22H) 
3 - c : -fb^t) (1-14) (D^m 
4- (2,3, 4, 6 -7^ h7-0-^>t^;i/-/?-D-^;i/=ili 
7^>>;i/) ^>X7;i/xt:H ("fb-^^ (1-14)) 



(I) [4 - (2, 3, 4, 6-5Fh7-0-^>S^;i/-/5-D- 

t:-7 y s^;!/) h;i/x>o. 3 g(DB^itmM3 mLmmiz. N 
BSO. 9 gi:^>^/^;i/;'^-;t:¥^ HO. osgtJdn^s 2i^p^in 

^mm^-^tzo RjHS^WL^^mb. i?x5^;Vx-7^;i/3 OmL<&j!IDX^ 

- (i^M3i5^;i/3i;;^7^;i/ ; ^iMt>= 1 : 8) t:T)^MUfco 

(II) (I) J:Df#e>tifcrD^#: (224mg) ©DMSO (3 
mL) ^J^fcs NaHCOs (45mg) <&*D^> ^latT imm. 
1 0 O'CtlT 4I^P^mj^bfcs -R/i5?S^S^^i5^;VxXx;i/ (3 0m 

AicxnmLtco mm^^&t^t. ih'^^ (1-14) <£^i^©Tft 

Mass (m/e) : 436 (M+)^394.307.273.245^214a63. 135a05>77.51( 
BP) 

IE (neat) : 2914.1641,1437.1257.1017.954.708 cm-» 

^H-NMR (CDCl3,400MHz)(y :1.96.1.97.2.06(12H.eaeh.s).3.75-5.4 



OBn 




1-14 
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0(7fl.in),7.96.8.02(4H.ABq)a0.06(lH.s) 



2- (4- C4-.{(5S, 2R, 3R, 4R, 6R) - 3, 4, 

~1^7>-2-^;i.:j^5^;U} 7x-;i,) (4S*, 3R*) -1- ( 
4-yjV:tU7:n-)l) -3- C3- (4-7;u;tD7x-;b) 7-D 

-I" y i^T^i^y K (-fb-^tl 1 9) 




19 ^^s^o'^COaH 



(I) <b-^i^ (4-4) (3. 1 9 g) ©IT'-b b> (2 2. Om 
L) ^^{C. 2-:/D^^ viS^a:5^;u (0. 77mL). ^^^bU 
-bA (0. 9 7 g) ^ipxs 4 OO^F^AflflftiigStfco 

(ID (I) Hm^tltzih^i^ (2. 9 3 g) :&Xi5.^-;i, . ^ ^ 
^th'D7^>m^^6 (1 : 1. 4 0mL) izmmLtc. 1 0 P d 
-C (0. 3g) ^in^, 7jc^^^ST^Sfc:T 3I^P^Ji#bfc<, -fe 7 

- i^nut^)l.A : pi 10:1) izxmmi.. it^^^ 1 8 

^ (1. 21g, 51. 8% (2xa)) (CTUSo 
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^t-^m 18 ( 4 00mg) 0xh7bKD77> - TkU^^U ( 5 : 
1, 3mL) tCTK^-fbU 5^«!7A (5 Omg) §jlD^x ^?aT-8l^^. 

mn\^rzo pE^ms tLtcm. ^^M<&f^^x5^;i/T*ttmbfco w 

y;i/>{77A^Dx'h^77-f — (^PDJix;UA ;i/=5 : 

1 ) fc-tM^r^ -fb^tl ( 1 9 ) $ 3 7 7mg (1R^5 1.0% 
(3Xg)) l3-Cfi5o 




Mass (ESI) m/z : 636 (M-H)" 
IR (KBr) : 3400.1722.1503 cm-* 

^H-NMR (CD30D):1.53(s.6H)a.81~1.95(m.4H).2.65~2.68(]n.2H). 
2.72-'2.78(]n.lH).3.09~3.41(B.7H).3.62'-3.66(maH).3.77~3.82( 
maH)^4.81(d^J=2.0HzaH)^6.85(d^J=9.3Hz.2H)^6.97'-7.02(m.2H)^7. 
18-7.22(1. 4H).7.30(d,J=7.8HzaH). 7.38 (d. J=8.3flz.2H) 

^MM 4 

6- C(4- {(2S*, 3S*) -1- ( 4 -7;i/:tP 7 x-;i/) 
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-3- C3- (4-7;i/;rD7x-;i/) 7-Dl^;u) -4:^^sjy^^ 
i^>-2-^jV} (2S,3S.4R.5R, 6R)--3,4,5- 
hUh KD:^S.-i;Hi KD-2H--fcr5>-2-;57;i.;}ti^>>.; ^ 7. 
K (fb-^tl 1 7) 



OH 



,C02H 



17 



'fb-^i^2 (300ing)s TEMPO (2. 2, 6, 6-5^h7^ 
5^;i/-l-t^yi?-;i.;4-^.>, (1 Omg). KB 

r.dOmg) 0r-bh-hy;u (6. 6 m L) m^iz^mmW7k ( 
6. 6mL). NaOCl (6. 6 m L) Sio^, ^SfcT3l^^ji 

^7j<-^^5fc#Us =EfigT-igii^bfco ^mmm^^^^. >>vt,^)v±,^ 

A^tJT h^^7 i^aayt^jlA : 1 0 : 1) izx 

J^S^t^ <b-g-tl 1 7$ 9 Omg (J{5i^2 9. 4%) tT^lfeo 

Mass (ESI) m/z : 566 (M-H)" 

IR (KBr) : 3388.1737,1509 cm-i ' 

^H-NMR (CD30D):1.82-1.97U,4H).2.65-2.68(m.2H).2.71'-2.79 

(m.lH). 3.12-3. 24(m.3H). 3. 34-3. 52(1. 3H). 3. 62-3. 68(a. 1H).4.84 

((i.J=2.0Hz. IH). 6. 98-7.05(10. 4H)v7.18~7.21(m.2H).7.29-7.37(iD. 
6H) 

4 - a : fb^^ ( 8 - 2 ) 
I>-p--^>i^JU:t^->y (it-^!^ (8-2)) 
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D-p-hKP:3pS/7xrr;i/^US/>(8-l) 16. 7gCD2N 
-NaOH7jc^^5 OmL^J£fcCuS04 • 5 H2O (12. 5g) 

©tk 1 0 omhT^mm^iUK.. 6 o'c-^ immmnr^o kj^^wl^m 

^atT•^^•^L/^ 2 N-N a 0 HtK^M 5 0 mLs ^ ^ 5 0 m L ^ 
^>:^;U>^D T-r h* 1 3 . 0 mL ?£3!IP;?.^ ^jar* 2 0 I^^m^fSo 

3 0 OmLfcAD;is ^iST- H^^miffSo ^iB^^SaSlbs tKs 7 
•fe h^lCT^Jfe^bs ^mt^t^-^^ (8-2) $13. 18g (IR 

^5 1. 3%) -t^n^o 

Mass m/z : 212 (M-45)+a22.91(base)x65 

IR (KBr) : 3022,1587x1509.1389.1248,1008 cm-» 

^H-NMR (CD80D):5,07(saH),5.16(s,2H)s7.12(dxJ=6.8Hz>2H),7.3 
4-7.48(111, 5H)s7.45(d,J=6.8Hz. EH) 

#%^J-4 - b : ih-^m ( 8 - 3 ) ©-^^ 

D - p - ^>i?;i/;a-:^pS/7 x^;i/-N- i t - h ii 
;i/) tJ^U$/> (fb^i^ (8-3)) 



<h^^ (8-2) 12. 53gCDTHF-7K(140mL) ^^^^i 
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^^K^rhVx,^jlTK> (16.4mL). (Boc).0(13. 

5mL) ^m^mu-^4mmmnt:ho THFSME^st. m^^ 

1 0%^ai>^7jc^^k:TpH4t::TSo g^^x^;i.xx ( 
1 0 OmLxS) aaib. mmW.^^ (l O OmLxS) ISlP^^zK 

(1 0 omLxi) tTjjfertt. m:^mi^i- h A izx^mt^o 
mm^^^L. <h^<^ (8-3) ^n, 4 g (^mm) T-f#fc„ 

Mass m/z : 357 (M+).33U301.283.256.212a48a20.91(base) 

IE (KBr) : 3298.2968.1791.1656.1608.1506.1452.1392.1242.1161 
cm-i 

^H-NMR (CDCl3):1.23(s.9H).5.05(bs.3H).6.94(d.J=8.3Hz.2H).7. 
32'-7.41(in.8H) 

##0!! 4 - c : <b^i^ ( 8 - 4 ) ©-^fig 

(3S) -3- [4- 7xr:;i,] -3- [( t 

•^tJ (8-4)) 



BocHN"^ 




<b^tJ' (8-3) 14. 4gOTHF (80 mL) mmiz. ^^T 
hO:i^^JlTK> (5. 9inL). ■< Vlf ^ u u )l - (5. 
SmL) fin^s 4 0^^tiJ$Lfe^CH2Na/E t20 (N, N- 
P^^JU-hnv^UT (3 0 g). Et^O (1 0 OmL). 4 0% 

KOK^^m (1 0 omL) i^b^iK) $ia^. 1. s^munt^o 

AcOHiZXMm<DPTV;>ii^>:^^mbtc'^. x-y^;!, (1 0 Om 
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L). 7j< ( 1 0 0 mL) ^m^^x^mmLtz'^. ^~y^?i^mt^m 

Uta^OS^zk (100^lLx2)^ l^m-k^TK ( 1 0 0 mL X 1 ) ic 

HF:7K(80inL:15inL) ^MJ: bfc^> > V^i- 

hO. 9 3 go h V :r.^)l^T 5. > 8 . SmimWi^MyL. ^UX2m 
mmWt^o Sii&^£<&x-7^;^ (100mL)tCT#J&^Ls 10%H 
C iTkmm (50mLx2)> 7jc (100mLx4)^ fiSSftlttifiTlc (5 

omLx 1) tzxi^^b. mymmi- V '}^j^x^mt^o mm^^ 

mWi^T-k h=-hV)l (80mL) J: Lfc^D B U 7 . 0 

^JiSt£?&S^^x5^;i/x;^x;i/ (lOOmL) lc#f^!blO%^x>^ 
Ti^mm ( 5 0 mL X 2 )s tS^naWTk ( 1 0 0 mL x 1 ia?Q:t^7jc 
(lOOmLxl) t:-ci5fe?tb. MTkmrnt hy»>A(CTSSj^-rSo 

: n-^^-y->=l : 2) Ti^iSi-r ^ -fb-^tl ( 8 - 
4)^10. 3 5 g (IR^5 5 . 7%) xnZo 
Mass m/z : 461(M+)x404. 360. 314.270, 212.180.121. 91. 57(base) 
IE (KBr) : 3394.2956.1731.1689.1500.1290.1224.1149 cm-i 
^H-NMR (CDCl3):1.51(s.9H).2.89'-3.12(m.2H).5.10(s.4H).5.09 
-5.13(111. lfl).6.99(d.J=8.8Hz.2H).7.30~7.54(m.l2H) 
4 - d : it-^m ( 8 - 5 ) 
(3S) -3-5^^^-3- [4- 7x-;H 
rDl^;^->^'>c>S^;i/x:^7^;i/Jg^Jg (^b^t/ (8-5)) 
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OBn 




8-5 



^^tl (8-4)(3. OOg) (D^m:^'^)\^x.7.v^)V ( 3 0 m 

L) mmizi 7 %m.m-:^^ y-)ummi omh^m^. 3mmm.w 
= 1 : 4) ^m^s ^^<b^s t^mr^ hih^m ( 8 - 5 ) ^ 

2 . 4 6 (JR^ 9 5.2%) -eiliSo 
Mass m/z : 361 (M-36.5)n344.270. 147. 121.91(base).65 
IR (KBr) ; 3016.2908.1725.1581.1512,1299.1245.1185 cm-i 
^H-NMH (CDCl3).:3.05(dd.J=6.4Hz, 18.3Hz. IH). 3. 27(dd.J=6.4Hz, 

16.8Hz.lH).4.64~4.65(in.lH).4.94~5.03(iii.4H).6.89(d.J=8.7Hz.2 
H). 7. 16-7. 41(m. 12H). 8. 77-8.78(10. 3H) 
4 - e : ilci^m ( 8 - 6 ) <o^m 
(4S) -4- [4- 7xr:;i/] 7-lf5^i;>- 

2-iir> {HCx^m (8-6)) 



-fb-^^ (8-5) (6. 4 8g) (DmWL3L^)\,3L7.y')VmnW.^i^ 
(1 5mL) ^&Anx.> IM-K2C 0 37K^?g{lT:p;i/* U<4{cr5o 

(3 0mLx2) iftiii^^lgSl^m* ( 

50mLxi) txijfertbs mii^m.m.i- h ')^h\cx^mt^o mm 




■OBn 
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6 SmL^^mt 7jc^^T 2 M - t - 5/ A ^ D 5 

^ }?_x-5r;i,^?^ 1 0 . ImL^M^s ^?ST- 1 8 l^^^^-f^.o 
SJ©?t$^Jc^^ ts fia?Pig<b7'>^riT7Jc^?& (5 OmL)^ mm:j^^ 
JV^LT.y')]/ (5 OmL), 1 0%HC iT^mWi (5 OmL) 

y'JV (SOmLxl) mi^t^o -^to-fr fe^^S &7jc (5 0 m L x 
1 )n tatiaWTR (5 0 mL X 1 ), mm-^^pK (SOmLxl) {ZT 

0:1) T')^i!iLs l#e)tLfclg^^S^^3i5^;i.x;^7^;i/ : ^d|rf->fc: 

T^5fe#^s ^ii-r S i:'fb-&i^ (8-6) 5£2. 50g (JR^ 6 0 . 

7%) ■C•^§So 
Mass m/z : 253 (M+)a62. 91(base).65 
IR (KBr) : 3184.1749^1698.1540.1410^1248.1100 cm-i 
^H-NMR (CDCl3):2.84'>'2.88(ddd.J=1.0Hz,2,4Hz,15.1Hz.lH).3.39 

-'3.44(ddd.J=2.4Hz,5.4Hz,14.8Hz.lH).4.68(dd.J=4.9Hz,14,9Hz.lH). 

5.08(s.2H).6.09(bs,lH).6.97(dd.J=2.9Hz,7.8Hz.2H).7.28~7.44(m. 

7H) 

##0iJ4-f i^-^!^ (8-2 6) (D-^m 
(4S) -4- [4- {^>i^)l^:t^->) 7x-;i/] -1- (4- 
yj\,:tU7 3u=Ljv) T'^^i^>-2 -:^> ({b^^ (8-26)) 
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^t-^m (8-6)(l. OOg) (DM<t;<^]y> (1 OmL) 
\ZhV:^^)VT^> (0. 8mL) 4 - 7 ;i/ ;r D 7 x - p - y ^ 
Ti^y}^ (1. llgU m (II) T-^r^^-ho. 7 5g^Sp^, 4 

nm^mm^^)vx.:7.y^)i (somD. 7j< (somD fc^^u. 

5 OmLxS) mthb. ^t)^rzmm:c^JUJi:y^y^jl.m^7k (S Om 
L*>it^ 1). 1 0%HCl2fc^?g[ (5 OmLK ISluaWTfc (50m 
L X 1), i^m-kMyk (SOmLxi) izx^WL, Mymmi- h >J 

^^77-f- :x-7^;i,= i 2 : 1) tTMMt. n^ntc 

m (8-26) ^1. 06g 7.3%) T*f?5o 

Mass m/z : 347 (M+).256^210a37^ 91(base).65 

IE (KBr) : 173ia620>1506> 1380.1242 cm-i 

'H-NME (CDCl3).:2.93(d(i.J=3.0Hz,15.2HzaH).3.52(dd,J=5.4Hz, 

15.2HzaH).4.93(dd.J=2.4Hz,5.4HzaH),5.05(s.2H).6.90-6.99(iD.4 
H).7.24~7.43(iD.9H) 

0%m 4-g : (8-27) CD^fig 

(4S) -1- (4 -7;V7j-D 7 x-;i/) - 4- (bHD^$/7x 

~;i/) T-e^$;>-2-:^-> ('fb-^^ (8-27)) 
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.OH 



it^m (8-26)(2. OOg) CDB^^x5^;V3i;^x;i/-p< ^ j 



BS^i^ ^)t>^)]/i3 ^ A^. h 7 ^ - D D:t>;i/ 

ArT-feh^'^lOrl) icr)i^-r^i:^b^tl (8-2 7) 1 . 
3 6 g (iR^9 1.9%) T-#^o 

Mass m/z : 257 (M+).214. 120(base). 91. 58 

IE (KBr) : 3106s 1707.1620^ 1503. 1453. 1383. 1257. 1218 cm-i 

^H-NMR (CDCl3).:2.93(dd.J=2.4Hz,15.7Hz.lH).3.53(dd.J=5.9Hz, 
15.2Hz.lH).4.94(ad.J=2.9Hz,5.4Hz.lH).5.22(s.lH).6.85(d.J=8.3Hz. 
2H).6.93(s.J=8.8Hz.2H).7.23-7.27(jn.4H) 
4 - h : flj-^i^ (8-28) CD^^ 

4 - [(2S) -1- ( 4 - 7;i/:^-o 7 x-;i/) -4-:t^VT-lf 

^ (8-2 8)) 
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^b^.tf (8-27)(0. 35g) OUih^^U^yl 0 m L « 
K:?Jc^^Tl:^Ui?>0. 1 2niL. m^h ^) 7 )].:tu ^ ^ y:^jit.>m 
0. 2 6mL*AD^, mP^^?$f So Sj;S?g^7j<7jc ( 2 0 m L) t 

(3 0mLx2) Jflfflt. ttffi^g^l 0%H 
C l7j^^M ( 2 OmL X 1 ), ^mmm^K (4 OmLx 
7k ( 3 OmL X 1 ) {CTiJfe^bv JIRtKSS^:?- h ^} ^Aizx^mt^o 

^;i'x;^5r;i, : n-^^V>= 1:3) fcTM^I-^i:, gfi^fb-^tl 
('fb-^tl8~2 8) SO. 4 8 g (1R^9 0.7%) T-?#So 
Mass i/z : 389 (M+).347. E52.214. 186, 137ai9(base).69 
IR (KBr) : 1734.1509.1416.1383,1248.1212.1131.900 cm-i 
^H-NMR (CDCl3).:2.94(dd.J=2.5Hz,15.2Hz.lH).3.16(dd.J=5.9Hz, 

15.2Hz.lH).5.04(dd.J=2.5Hz,5.4Hz.lH).6.98(t.J=8.8Hz.2H).7.21~ 

7.25(111. 2H).7.31(dd.J=2.0Hz,6.8Hz.2H).7.45(dd.J=2.2Hz,6.8Hz.2H) 
4 ~ i : <b-&«^ (8-29) O^fife 

(4S) - 4- [4 - ({2S, 5S, 3R, 4R, 6R) - 6- 
L(^>i^jy:t^>>) - 3 , 4, 5 - h ij-;>j?;b3|-dt..>) 

'^;i't KD-2H-l^7>-2-^;i.} 7x-;i.] - i- ( 

4-7;i.:tD7x-;i,) 7 -If ^ > - 2 - :t > (-fb-&#j (8-2 
9)) 



OBn 
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<b-^tl (8-28) (0. 3 2 g)0THF4. lmL^?^fcO. 

5M~9-BBN/THF (3mL) mm^tu^. smmmmt^o 
is.mm^^u^X'^'^v3M-K3P o*7i^mm io . emh), th 

F 4 . 7mLs #%{?!i4 -hT•^§^>tlfc^b•&^^0 . 2 2 g. P d C 1 

2 (d p p f ) 0 . 0 4 2 g^inxs 5 o'CT- 1 6mmm^tio R 

iiB^^fc7jc (3 0 mL)s (30mL) ^Mtl. -fe 

h5$ibx 5^S^S^^x^;i/x:;^7^;i/ (3 0mLx2) iftffifSo 
IftffiM^^TK (30mLx2)^ tl?P:tii7j< ( 3 0 mL x l ) (CT^5fe?t 

= 1 : 4) fclTMiil-'S -fb^^ (8-29) ^ 0 . 2 0 9 g (IR 
4S4 5. 4%) -r^^o 

Mass (ESI) m/z : 800 {M+Na(23))+ 

IR (KBr) : 2896.1746, 1509.1377x1095. 1068x750 cm-i 

*H-NMR (CDCla). :2.69'-2.75(dd. J=7.8Hz,14.7Hz. lH)x2.89((id. J= 
2.5Hz,15.1HzxlH).3.12(dd.J=1.5Hz,14.2Hz.lH).3.30-3.37(i.2H).3. 
46->'3.53(m.2H). 3. 59-3.74(111. 8H). 4. 45-4. 64(m.4H). 4.81-4. 94(b. 
5H).6.90(t.J=8.8Hz.2H).7.19-7.35(m.26H) 
4 - j : ^-^m (8-30) <D^^ 

3-{(4S, 3R) - 4- [4 - ({2S, 5S, 3R, 4R, 6 
R) -6 - ^'}'}\/) -3,4, 

^i/) ^;Vh KP-2H-t^>-2-'l';i/} ^5^;^) 7x-;i/] - 

1- ( 4 D 7 x-;i/) ;t:?[^vr-g^i^>- 3 --f;!/} rpif 

{ih^m (8-3 0)) 
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OBn 




2M-LDA/^7-^>-THF (1, 3mL) ^STHFSmLt: 
^^Ls -7 8»CTMb^^ (8-2 9.) 1. 0 OgOTHF (1. 5 

^L) mm^mts immmnbtz^^^^jvT^ v u^y o , 132 

^7.y^)v (6 0mLx2) mHit^o tiiM <^IS^:t ig^K (5 OmL 

XI) {cTisfe^ufc^. M7J<^^^:^^ye7Afc:T^ii•r5o ^/i^g 

n--.:^'^^>=l 4) l^x^^t^t. \^^m (8-30) 
^ 0 . 7 9 3 g (JR^7 1.8%) T-^5fco 
Mass (ESI) m/z : 864 (M+l)+ 

IE (KBr) : 2854.1740.1509,1452,1362.1215.1140.1098 cm-i 
^H-NMR (CDCl,).:2.19'^2.23(iD.2H).2.47-2.59(in.2H).2.72(dd.J 
=8. 8Hz, 14.6Hz.lH).3.04~3.13(in.2H).3.30-3.37(m.2H).3.42-3.4 
8(m.lH).3.64(s.3H).3.61~3.74(m.4H).4.47-4.63(m.5H).4.81-4.9 
4(iB.4H).6.90(t.J=8.8Hz.2H).7.15-7.35(iD.26H) 
#%fi«J 4 - k : ib^ifel (8-31) ©-^m 

(•4S, 3R) - 4- [4 - ({(2S, 5S, 3R, 4R, 6R) 
-6 - ^5=-;u] -3,4, 5-hU^>s;;i.;t=^. 

^» -^;H:h*D-2H-l^^>-2-^;i.} ^5^;i,) 7x^;i.] -1 
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- ( 4 - n 7 x-;i/) -3- [3- ( 4 - 7;i/:t p 7 xn;i/) 
-3-;^-:3E^vrDli;i/] y^^vy - 2 ~7iry {<h^m (8-3 
D) 



ih^f^ (8-3 0) 1. 75gCDTHF-MeOH(20mL)^ 
?£l37K5mLs LiOH-H20 (0. 084g) ^Mt^ 4 

mmmwt?>o i o%nc ly^^^wa^xm^ti^L. @f^x5^;i/x::^x 
;i/ (3 omLxs) izx^mt^o mm^^iiV. mm^'ys-v^^ 

'J ^-y;!/* ^ 0*7 h^77-r- (@^^x^;i/x:^7';i/ : n- 
^:3M?->=1 : 1) ^c:-t:MMb^ fi§i4i^^l^<o fff>nfca^{i^® 

BWi<0^i^:>^^U y (8. 4mL) 2 M - =3e1f' ; ;W ^ a ^ -f 

KO^-fb^^U ( 0 . 8 4niL) 16ll#F^Mi* 

vi^^S/e7A (0. 084g)CDTHF (ImL) m^Wii^B^m 

(0. 4 7g) ©THF (SmL) mW.^n\^^ 3 O^P^itaf^o 
Jg<bl^^5&^ET^ 1 0 0°CT- 2i^Slg;^^> 0. 3 6 8 g0TH 
F (8mL) ^^?^{c^X^4^Ts ^Sl^^ b ^ U - ^ T H 
F^M^iD^x ^iST- 1 I^F^m^f^c ^d-sl O'C-C-Pd (Ph3 
P)4 ( 0. 0 6 8 g) ^JP^> 5t0-J^#bfe^^^n7^ K©THF 

(7mL) ?i?£<feiPx.x ^^Xl^f^^Wt^o ^mt^l 0%HC 



OBn 




F 
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l^mm (2 OmL) $in^. i^^x5^;i.x;^5^;i. (5 0 m L x 2 ) 
mmb. ^mm^^Tk (5 0mLx2). Ilfa^^7jc (5 OmL XI) 

t:T^5fe^Us Mjkmmi- h V ^M.^x^mt^c mm^^i:L. mm 

1:5) fcTmSf-r^ -fb^i^ ( 8 - 3 1 ) $ 0 . 91 
0 g immi 3.7%) T-^feo 
Mass (ESI) m/z : 551 (M+Na(23)+1)+ 

IE (KBr) : 2920.1746.1690.1610.1310.1280.1240.1100 ci-i 

^H-NME (CDCl3).:2,23'^2.42(m.2H).2.72(dd.J=8.8Hz, 14.7Hz.l 

H).3.09-3.74(i.llH).4.46-4.63(m.4H).4.66(d.J=2.5Hz.lH).4.81 

-4.94(m.4H).6,91(t.J=8,8Hz.2H).7.11(t.J=8.3Hz.2H).7.33~7.89( 
m.26H).7.96~8.00(m.2H) 



(4S. 3R)-4-(4-{[(2S, 5S, 3R, 4R, 6R) 

D--2H-fc:7>-2-^;u} ^5^;i.) -i - (4-7;!, 

;tn7*x;i/) -3- [3- ( 4 - 7;i/3j-D-7 x-;i/) -3_;^if.y 
rDtf;i.] 2 «b^tl (2 6)) 



-fti-^i^ (8-3 1) (0. 2 7g) (Dmit;^f-U> (5. 4 m L) 
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^?S{c:- 78*CT-1M-BB r 3/mh^f-U>mm ( 1 . 8mL) 

(30mLx3) mtiit^o m&m^y^ (SOmLxl), m 
mmm^ (5 OmLxl)^ H^t^i^Tlc (SOmLxl) ^3T?5fe?^U^ 

myi^m^i-v hizxnmt^o mm^^^L. mm^i^vi:i^ji 

* ^ A ^ P">r h y( — D p :*>;i/A \ J — ;i/= 8 : 1 ) fc: 
TMS^-rStfli-^tl (2 6)^0. 147g(JR^89. l%)T-# 

Mass (ESI) m/z : 568 (M+l)+ 

IR (KBr) :3400,2902^ 1737^ 1680s 1596, 1506> 1386. 1224. 1152, 1134. 1 
086cm- 1 

»H-NMR (CD3OD), :2.28'-2.34(m.2H).2.74(dd.J=8.3Hz, 14.6Hz.l 
H)x 3.09-3.39(111. lOH). 3. 64(ddsJ=5,3Hz, 11.7Hz. IH). 3.78(dd. J=2.4 
Hz, 11.7Hz.lH).4.95(d.J=2.4Hz.lH).7.01-7.05(m.2H).7.22-7.26( 
in.2H).7.27~7.38(m.6H).8.06'-8.10(in.2H) 

3- [3 (S) -3 - ( 4 -7;1/:j|-d 7 x:z;i/) -s-tjtndp^/ 
rni^;!/] - (4S, 3R) -4- (4- {[( 2 S , 5S, 3R, 4 
R, 6R) - 3, 4, 5-hUt:KDdE^i/-6 - (tKD:^ri/^^ 

t h* D - 2 - 1:^ >- 2 -'T 7xn;!/) -1- 
(4 -7;i/;tD7x-;i/) T-tf >- 2 ('fb'&i^ (22)) 



83 



wo 02/066464 



PCT/JP02/01481 




^•^^ ( 8-32)(0.061g)<^-2 OVX'mh;^^U> ( 
0 . 6mL) izmrnVtcWi. ih^^ ( 2 6) (0 . 115 g)'OJtg<b 

(2. 8mL) mmiM^. 2NFr^^#tfe^. 
2mL^JD;ts ^Uumfmnt^o il^x^;i. ( 3 0 m 

L)s 1 QXnClT^mw. (3 OmL) g^^x^;ux;^ 
(3 OmLxS) JfttBt. ^^Wi^i^ (3 OmL x 3). g^^nAilzk 

(50mLxi) \zxm^h. h v^AizxmmtZo m 

: ^^y'-;u= 1 0 : 1) t:: i^-T S i; fb^^ (22) $ 0. 
0 8 9 g (42^7 7.1%) 
Mass (ESI) m/z : 570 (M+l)+ 

IE (KBr) : 3370.2902.1725.1506.1389.1218.1083.1011 cm-i 
^H-NMR (CD30D).:1. 88-1. 99(1. 4H).2.76(dd.J=8.3Hz, 14.2Hz.l 
H).3.09-3.40(m.7H).3.64(dd.J=5.4Hz, 11. 5Hz. IH). 3.79(dd. J=2.0H 
z, 11.7Hz.lH).4.65(dt.J=4.8Hz, 6.4Hz.lH).4.85(d.J=2.0Hz.lH).7. 
00-7. 09(m. 4H). 7. 29-7. 40(]ii. 8H) 

mum 7 

^•^tJ (8-33) 
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(4S, 3R) - 4- [4 - {(2S, 5S, 3R, 4R, 6R) 
-6- ii^>i^)V7ir^i^) -3, 4, 5 - h ^) ^> 

^i/) ^;i/t KP-2H-l:f7>-2-^;i/] ^ 7 j^-ji) - 

1- ( 4 - 7;i/:t P 7 -3- [(2E) 3- (4-7;i/;4-D 

7xr:;i/) -2-rD^-;i/] T^f - 2 > (^b^^- ( 8 - 

3 3)) 



2M-LD A/^7-^ >-THF (0. 6mL) ^TEF (1. 5 
mL) lc:^3Kb> -7 8'CT''fb-&tl (8-29) 0. 336gCDTH 
F 3 mL^?tt:*Q;iN 3 0 L DMPU (1, 3-i^^ 

^;i/-3, 4, 5, 6-3rh^hKD-2 (IH) - hrU^S^^V) 
1 . 8 mL?&3JD^s Hfc 3 O^^J^rSo SJS&^t: 4 -7;i/;tD^>> 
:^$;i/7'O"T-rK0. lllgCDTHFl. 5mLmWL^mXs 3 0 
^^itif Ufe-^x ISlPmfllT>^-T^?6 (3 OmL) ^%\i^s 
tcHTo B^^3:^;i/x;;^5^;i/ (50mLx2) tttlibs }ftm?S<&7X ( 
5 OmLx3)v ^m-km:^ (SOmLxl) {CT«fe^f^bx ^i7j<15S^ 

:h h u e7Afc:'c^iii-rso mm^^^L. ^^^^^ u 

xm^t^tit-^m (8-33) ^ 0. 2 5 3 g (1R$64. 4%) 



OBn 




8-33 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IR (KBr) :. 2890.1746.1509.1383.1359.1224.1137.1098 cm-i 
^H-NMR (CDCl3).;2.63~2.88(iD.3H).3.12(d(i.J=1.9Hz, 14.7Hz.l 

H).3.20-3.38(]n.4H). 3. 47-3.48(111. lH).3.59~3.74(in.5H).4.45-4. 

63(in.4H).4.6S(d.J=2.4Hz.lH).4.81-4.94(m,4H).6.12(dt.J=6.8Hz, 

14.6Hz. lH).6.45(d.J=14.7Hz.lH).6.90(t.J=8.8Hz.2H).6.95(.t.J=8. 7 
Hz.2H).7.14'>'7.35(iB.28H) 



it^m (25) 

4 - (4 - {[(58, 2R, 3R, 4R, 6R) - 3, 4. 5-h 
h'D^^y - 6 - h^a^t^^^jv) 1 K d - 2 H - b: 7 > 
-2-^;i/] ^^ji} 7x-;i,) - (4S, 3R) -1- (4-7;!/ 
:tD 7 - 3 - [3- ( 4 - 7 D 7 x 7*Dtf;i/] 7 

■fe*5=-i^>-2-:t> (<b^tl (2 5)) 

OH 




-fb^^ (8-33) (0. 23g)CD^t5^^-;i/-THF(10m 
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Xm^uiht^tih^S^ (2 5) ^0. 1 1 3g (1R¥8 1. 1%) T- 
. Mass (ESI) m/z : 554 (M+l)+ 



^H-NME (CDsOD)^ :1.88'>'1.95(m.4H)^2.66(t. J=7.3Hz,2H)^2.75(dd^ 
J=8.3Hz, 14.2Hz^lH).3.09'>'3.40(mx7H).3.64(ddsJ=5.8Hz, 11.7Hz^l 
H)>3.78(dd^J=2.5Hz, 11.7HZvlH),4.91(d^ J=2.0Hz>lH).6.97--7.04(m, 
4H)^7.18~7.33(m.6H).7.38(d,J=8.3Hz.2H) 

##M 5 - a : fls^i^ ( 1 1 - 3 ) CD-^figiS 

5- (4-Tif-io, 1 0 3 ->:;;r^v- 3 

h';$/^o[5, 2, 1, 01, 5]x*>-4-^;i/)-5-:t^ 
V'^V^>^p(^;i/x;^7^;i/ (^b^^^ (1 1-3)) 



(R) - ( + ) 2, 10~*>77-;^;i/^A (0. 89g) CDh 
( 1 4mL) ^^fcs ^^Ts y^m^i- h U A ( 0 . 18 2 

^v-j^iyu-h (0. 8 16 g) ^An^s.^jat- iKfF^ii^$-r«>o 

Si^;^«*«a?a^'fbT>^-T7X (4 0mL) ta^s 

(5 0mLx2) }ilimi-'5o tiitiim^mmik^7K ( 5 0 mL X 



IE (KBr) : 3394x2908.1737.1506.1386.1218.1089 cm-i 




' ° . 11.3 
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^T^hts -fb^% (11-3) $1. 30 g (iBi^g 1. 8%) T- 



Mass m/z : 343 (M+),312,279a29(base)a01 

IR (KBr) : 2944.1720.1689.1440.1413.1389.1335.1215.1050 cm-i 

'H-NMR (CD,0D).:0.97(s.3H).l,16(s.3H).l. 35-1. 41(m.2H). 1.87 

~2.12(m.7H).2.39(t.J=8.3Hz.2H).2.78(t.J=7.4Hz.2H).3.46(q.J=4. 
4Hz. 2H). 3. 67(m. 3H). 3.85~3.88(iB. IH) 

5 - b : ib^m (11-10) (D-^^m 
(4R) - 4- {(IS) (4-:/D^7xr:;u [(4-7;i.;a-D7 
x:z;i,) T'^y] - 5- (4-7lf- 1 0, 1 0-^^^;i. 

-3, S - 3 - ^T h V - 15 , 2, 1, 01, 

5] 7^:i7>-4 --f ;i/) - 5 -:t^V^>iJ^ ^;i.x;;^x;v (-(b 

■^tJ (11-10)) 




TiCl4(0. 23inL) (omih^f- 1/ > ( 1 0 mL) ^f^fc:^ 
^^T^ Ti(OiPr)4(0.2mL) ^in^, 1 S^mmWbtc 
^^ -fb-^^ (11-3) 0. 6 5 g0mit^^U> (3. SinL) S 

7 2inL) ^ll^P^^i^tfc^. -2 0'CiZ^WL. (Iz) -71f 
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-2- ( 4 - :/D^7 x::^;u) -1- ( 4 - 7 D 7 x - 317" 
> 1 . 1 5 gOJg'fbp? ^1/ > ( 3 . 5 mL) mm^MXs 3 l$F^m# 
fSo S^&^fc:i^^-ig^bp<^l/> (lmL + 5mL) 5&^px.^ 
lc:Mb> 1 QVoi^m^mm (3 OmL) ^m^. g^^3i^;!/x;j^5r;u 
(50mLx2)s mmv. *ftaifK%7K ( 5 OmL x 1 SIIqSWtK 
( 5 0 mL X 1 f^m:kU7^ (50mLxl) lc:Ti5fe^U> m?^^. 

^pvb^^77-f - (^np^;i/A;T-bh>=50 : IDs (0^ 
: n--^^ir>= i : 2) tiTliMts -fh^i^ ( 1 1 

-10) *0. 708g (JR^e 1 . 1 %) T*t#feo 
Mass m/z : 622 (M+2)+.620 (M+)^343,278.200. 135. 95 
IR (KBr) : 3376.2944.1734.1683.1509.1437.1269.1131x1059.1008 



^H-NMR (CDCl3).:0.95(s.3H).0.95(s.3H).l. 24-1. 39(in.2H). 1.60 
~2.04(m.5H). 2. 28-2. 33(in.2H). 3. 45-3.57(111. 3H).3.82(s.3H).3.79 
'-3.91(i!i.lH).4.56(t.J=9.3Hz.lH).4.95(d.J=10.2Hz.lH).6.34'-6.38 
(m. 2H).6.7W6.76(m.2H).7.17(d.J=8.3Hz.2H).7.41(d.J=8.3Hz.2H) 

#%0|J 5 - c : fb^t) (11-11) (O-^m^ 

3- C(4S, 3R) -4- (4-y^D^7xr:;i/) -1- (4- 

K^^;i/x:^^;v (^b^^ (11-11)) 




Br 
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• ^t-^m (11-10) 0. 5 2gcDh;i.a.> (lOmL) ^Mfc5 
0-CT-N, 0-\f7.hV;A^)li.^)JU7'^hT^ K (BSA) 0. 4 

^^'>A7;i.;t.; hV^h^hKD7^> (0. 84mL) ^Mk.. 

l^^x^;i,x^^;i, ( 5 0 m L x 2 ) ttBf-So Jlllttl^giS:^ ( 
5 OmLxi), figiaaif^ (5 OmLxi) |g^:t^7jc (5 OmL 

XI) izxm^L. Mpmmthv^Aizxt^mt^o m^^^L. 

n-^^r1^>=l : 3) tCTM^b. <b^tl (1 l-l i) ^q. 2 
2 7 g (1R^6 6.7%) T-#5o 
Mass iH/z : 407 .(H+2)+.405 (M+).270.208a69a29(base).95 
IR (KBr) : 2938,1758.1503.1440,1371.1233.1101 cm-i 
'H-NMR (CDClOx:2.21-2.56(iii.2H).2.49'-2.61(m.2H).3.08~3.1 
2(111. IH). 3. 67(s.3H).4.66(d.J=2.5Hz.lH).6. 92-6. 97(111. 2H). 7.18-7. 
22(m.4H).7.51(dd.J=l,9Hz,6.3H2.2H) 
##09 6 : it^^ (12-4) (D-^m 

3- {(4S, 3R) - 4- [4- (3- {(2S, 5S, 3R. 4. 
R, 6R) -6- (^>$;;i/:4^^r>>^^;i.) -3, 4, 5- (hu^ 
>t^J\^t^^>) -^;i/b h-D-2H-tr^>-2-^;i.} -l-7-D^ 
>) 7x-;i.] -1- (4 -7;l/2^D 7xn;i/) v T'-if ^i; >- 
3--Y;1/} 7'PlfD>^^^;i/x;;^x;i, (f^^^ (12-4)) 
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ih^m (11-11) 575 mgi:3-.(2, 3, 4, 6-7- 

- o -'OS^;i/-/?-D >' i^;!/) - i - yu^y i . 2 

h V 3^^JIT ^> (5mL) izmmL. Ar#ffl^Ts h - o 
~ h U >. ( 4 3 mg) tmm^'^'^i^^^^ ( 1 6 mg) Sin 

^tlOO'ClCTlS I^P^it^rSo ^UlzMLs ^^i^^ 5S'J bfe 

g^Kxf-;i/xX7^;i/ ( 5 0 mL) {c#3g^bx 1 0 i^m^k 

n-^d(|^-t^>= 1:4) izxm^tzt. it^<\^ (12-4) ^ 1 . 
1 g (1|K¥8 7 . 0%) T'tffco 
Mass (ESI) m/z : 890 (M+l)+ 

IE (neat) : 3016^2896. 1741, 1503a37K1215^1092x83K 747 cm-i 
»H-NMR (CDCl3).:2.23(q.J=7.8Hz^2H).2.44-2.60(IlI,4H)^3.11(Ina 

H)^3.33-3.44(m^ 3H)>3.58-3.75(in,4H).3.66(s.3H)x4.54-4.94(m> 9H). 

6.38(m.2H).6.91-7.32(m^28H) 

mhMz^^m\ii^^mA- (i), (j), (k) ^xy^%m^\^> e, 

7, 8tti£oT-^^ (I) <&i#S^^4'F^f*^i:56c5o 

. (4S, 3R) -3- COS) -3- ( 4 7 x-;i/) 
-3-t KP^rS^rD t:;i/] - 4- (4- {[(2 S, 5 S, 3R, 4 
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R, 6R) - 3, 4, 5-hi;tKpit^>>-6 - (MYn^i/M.^ 

> ut^ms 0) 




2Km<hi-h U'>A4. 5mg(Z)DMF (ImL) ^^fgct^^^T 2 , 
3, 4, 6-o-y'h'^^>t^JV-l-y':t^i/-/3--D-^)Vn\^ 
7^ e/;u^^./~;i,6 2mg©DMF (3mL)?§M^JP^. 2 0^ 
mmnLtcU. (4S, 3R) -4- C4- O -rn^rnl^ji,) 
7x::i;i/] - 3 - [( 3 S) - (4 -7;i/:tD7 X - _ 3 _ t h'. 
D^>>7-Dfc:;ix3 -2-7-if5^i;>-2-;t>5 7mg©DMF (3 

mL) mm^UQ^. Mux'2mmmnt?>o ^mm^^^k (20m 

L) fc^^, (3 6mLx2)}SmtSo}ftai?g 

^zk (3 0mLx2). IS^r^i^TK UOmLxi) t:T^5fe#bs M 

mL) -MeOH (5mL) ^?g^bx 5%A^i;^A^mm5 0 m 

OP.1>;i.A : ^jS.y-;i,= 10:1) fcTMSj UT-fb^ tl 5 0 4 3 
mg (iR^6 1.2%) T-Hfeo 
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Mass(ESI)in/z: 628(M+1)+ 

IR(KBr) :3388,2902, 1734, 1509, 1389, 121§, 1080 

*H-NMR(CD30D):1.87-1.97(iQ,6H),2.73(t,J=7;4Hz,2H),3.10-3;15( 
]n,lH),3.12-3.39(m,5H),3.52-3.57(in,2H),3.53-3.69(m.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 

(4S) - 4- (4~ {[(2S, 5S, 3R, 4R, 6,R) - 6- 

bKD-2H-l^^>-2-'f;i/} xx;^) - 1 - 7xr; 

> - 2 (<b^tl 19-9)) 



OBn 
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3- (4-:/D^7xri;i,) - 3 - :t V - N - 7 x r D /l > 
(950mg) cDx^y-;b-j|i<b^5:.^>^^^ (3:1, 4 
mL) fcRuC12 [(S) - BINAP](i;^^DD [(S) - ( 
-) 2, 2' t;^- ipy 3i-)\,t^xy ^ y ) -l, i' -i^-^^^ 
;H ;b5^-<7A (I I)) Mii (1 2mg) $iD^. 1 oo^smE 

<b^tl (19-6) <£725mg (]jK^7 6%, ^^i&*9 9%e. 
e .) T'lf So 

m.p.=210-'212'C 

[a]D : +33.0 (C=1.0, THF) 

Mass(in/z):319(M+), 183.157, 135, 93(BP)65 
IR(KBp):3316, 1614, 1599, 1530,1443,1368,1065, 693 cm-i 
^H-NMR(DMS0):2.69(d(i,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8.8Hz, 14. 

2H2,1H). 5.16(n,lH), 5.69(d, J=4.4Hz, IH), 7.14(t,J=7.3Hz,lH), 7. 

40(d,J=7.8Hz,2H), 7.46(d, J=8.3Hz, 2H), 7.64(d, J=8.3Hz,2H), 7.69 

(d,J=7.8Hz,2H) 

8 - b : <fc^tj (19-7) (^^^ 
(4S) -4- (4 -^0^7 - 1 -7 xr:;u-7-g^i? 

>-2-:t> (^b-^tl (1 9-7)) . 

/r\ 19-7 
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<h^m (19-6)(500mg) ©THF^M (7inL) iz, - 
67mL) iiPPhS (479mg) (DTEFmm (3mL) 

'fb^tl (19-7) ?&260mg (1R^5 5. 2%) |#So 
in.p. = 113-115'C 
[a]D : -146.0 (C=1.0, CHCla) 
Mass(in/z):301(M+),260,184,103,77(BP) 
IR(KBr):1728, 1599, 1485, 1377,1149, 828,750 cm-i • 
^H-NMR(CDCl3);2.91(dd,J=2.9Hz,15.1Hz,lH)-, 3.56((id, J=5.4Hz,l 

5.1Hz,lH), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7.04-7.52(iii,9H) 
Yb^% (19-9) O^fig 




Zn (Cu) (lOSmg) ©THF-HMPA^^ (3 : 1, 
4mL) ic-fb-^i^ (19-8)(1. Og)%j^]Px.^ 3 ^P^i)Pilt3i^ 
t^<, SiSi^Jc Oig[i)iTT-g^i?/t7S^'>A (1. 7mg)^ 2- (i^ 
- t e r t-y^jvt^xy ^ y) lf7x-;i/ (4 . 4mg) ^Jp^ 5 
t^^il^tfcms -fh^i^ ( 1 9 - 7 ) ( 2 2 3 mg) ^iP^So SJSS 
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(SOmL) t:mtXT^m^^;smt:S>. 5?a^»^x^;i.x 
^yj^ (50mLx2) l*ftiM^7jc (50mL). 

* (5 0mL) izxmwL. m7kmm±v^)t;Atzx$^mt:b. m 

x^^;i.:^:^i^.>=l : 4) izxmmT^t<t^!^_iiQ-9^ ^ 
life^a^ bX 4 8 0 mg (JR^84. 3%) 
iB.p. = 95~97"C 

-61.2 (C=1.0, CHCh) 
ESI-MS(m/z):796(M+Na)+,774(M+l)+ 
IR(Or) :2854. 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm- ^ 
^H-NME(CDCI3):1.71-1.75(M,1H), 2.04-2. 10(i„, IH), 2.63-2.74(., 
IH), 2.81-2.87(m,lH), 2.94(dd,J=2.4H.,15.1Hz,lH), 3.18-3.22(., 
IH), 3.29(t,J=13.1H2,lH), 3.36-3.40(m,lH), 3.53(dd,J=5.9Hz, 1 
5.1Hz,lH), 3.59-3.75(a,4H), 4.55-4.66(.o,4H), 4.80-4.88(m, 4H), 
4.96-4.98(io.lH), 7. 02(t, J-6.8Hz, IH), 7. 14-7.37(m,28H) 
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m ^ (D m m 



1-. -Jfe^C ( I) : 




(R3)p 



0' 



)n 



(I) 




C i^Cs(DTJU:n^t^ms -COORix (b): 



T-^-r^s Xttife^ ( a) : 



C^^, R2\t- CHzOEms -CHzOC (0) -RiSXli-CO 
Ratt-OH^Xtt-O C (0) -RlS^ R4li- (CH 
2)kR6(CH2)i- kfcltt0 3^{ilt:Jl±©^||jT'feDx k + 

Ht 1 0J-:tTcD^|gCT-$)5o)s tfcR5«ii^^<&llbs #SS^ (-)s 
-CH = CH-s -0CH2-S *;1/jK-;1/SX«±- CH (OH)-t? 

(a). ^Hmt^li^^o 



(b) 




{ a ) 
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T* ^ ^ ^ fb X ^ 0 ^ ^ fi{j fc: ^ U fl 5 o 
2 . -i^^ (II) : 



Cuff's A.xs A2. R3;RlFp{i±iBfc:|^ll;, X(±Apy >^cDJKSM 
T-^^ti§^-^tl^s -jiSSC (III): 



3. (IV) : 
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(W) 



i^^s Us qs Tx Ass A42itJ^R3i±±ISt:|3l Uo) 



T^^tlS-fb^tlilx -JK^ (V): 




(V) 



^' (R3)p ■ 

Ais A2s Px Xs StJ«R3{i±IB{c:|^ll;o) 
T*5^ ^ ti ^ 'fb^^ i: ^ Jg»0#STT- Sf& ^ ^ S ^1 i: ^ ii r - 

4 . (VI) : 



(^Jiti'x rix Px qs Tx Ais A2s A3> A4Z5:t)fR3{±±l3fc:|qIi:o 
Y 3fc ^ « <4 :^ ;i/ ^ A ^ ^ T* S o ) 

T-^^nsib-&i^0^3i^j®*ff -pciii^^iitiir^-^^ (I) 
^ n s -fb ^ tr X (i in ^ t: ^ b f§ § CD ;^ ^ o 
5 . -m^ (VIII) :. 
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(^*^ Aix Aax A4s Rss ns Ps- St>*r {±±iBi:|5l bT'fe 
T«^$*iS<b^tli:~^^ (IX): 



Re-(CH2) O R2 

H = C H 2Xii - C H 2 0 H ^-r 
^ (VII) : 



(R3)r 

(^tl's A is A2x A4> Rsn n^ Ps qs Sl/«r.{±±fBi:li UTfe 

So RrJi^^^ (-), -CH = HC-, CH2T-feSo k 
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{±ia±®^^s 1 a: 0 Xtt 1 J^±©M^T-fe^ts k + l{ilOi:JL 

6. (I) x-m^n^it^m^itn^mizmmbm^m^^ 

7. (I) -^m^n^it^mtis -^^ i^-?-^mm^\t(D 

^ffl k: J: ^ Jfii^ 3 ix 5^ D -;b^TiSriJ o 
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[2002^7^ 15B (15. 07. 02) Siei»|SJ3S9 : inm^mfiiTStovim 
1. (ffijE^) -jfeS: (I): 




(I) 



c »'-C6eDr;i/3:^$/Ss - C 0 0 R i> jjjit (b): 

-V'^''' ^•>> 

H3C >CH3 

i^f^. R ittTKl^l^^N Gi-'C6©7';i/=^r;i/S-CfeSo) 
T-^x-rJ^s Xtt»:3«; (a) : 

""^YY'- (a) 

C^5i*s R2{i-CH20H^x -CH2OC (0) -RiSXti-CO 
2-RiST-*So R3Ji-0HSXI±-0 C (0) -Rx^-CfeSo R 
4a:- (CH2) icR6(CH2)i-S ({ib> ki: IttOXJ* HJil±0lS 
ftT*«>Dx k+ IH: 1 OiJiTOSI&T*$»5o * R stti^^*^ Us 
^iK-^ (-)x -CH = CH-x -0CH2-X *;i/#-;i/SXti-C 
H (OH) -T-fe5o) T-^Dx RnSliiK^J^^-J^m/i^Olg^r- 
X h 7 t H D t:^>]gfc:iK^UTVN:SoD X-^^t^-^^^o Aix As 
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* ;i/ 4^ ;i/ 7 ;i/ =^ ^ t S o 

$ n s -fb X ® m ^ t: I^F ^ U ^# S ^ • 
2. -j|9!5S; (II) : 



•Cj5^**v*<b^^i:x -Ua^^i (III): 



(^t^N Ass A4x Rs&Vnx qx rtt±l3l::^Uo) 
3. -/feiC (IV) : 
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2. :^mn^(ommmiJ^<oi[:^^t3\mxmwo9 7/i 6455© 

— 9lffiS:i8feWO 9 7/1 6 4 5 5©^ l^— A IfEftO-fb-a-'fefii^tfl? 




H, 




(a) 



(b) 



( c) 



(d) 
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5lffi:ft:iS)tW0 9 7/1 6 4 5 5<^^^-Al|B^<7>'ffc'a-'^lt. Gii^ (b) 

, (c) , (e) (omom-^. fkmrn^f-'^mmf-f^-^ (-o-o -x^m 

/^(OO-^yai^K (0-e«|{*:) d/^oTV^So w<^^(e:«v>-C. 
SS*fl5«SHi^l«©<l:'a-<^J*. §lffi:fciSfcW0 9 7/1 6 4 5 SOjJ'W-A 
1|B«©G;^ (d) Soib^a-t^^ffi^-tS (2>:J*#Ra) . 

OR ROv^A^OR 

o ' XT'' r/^-^^v^oR 



(I 



i4' 
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li<*:F^-^KilK$ttTs J:UtS<4;&5^;^/j;0-j5^y =ii^K-«i:41ij^-C35ft 
*0»*©<6BB0 1 m(o p-v^^ A^b-a-'KJO c - y a V Ktt, 

o - y =» 5/ K*5jg-r sijiaf^^oi^^ t ^mmm(omm<ommj^<omm 

-^y ai/Ktt. 9Iffi^Cfi^W0 9 7/1 64 5 5(0^ U-A1^ML(0 ^ - 

( ^ ± ) 
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